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ACT~0..\1: He"im·I : l) '1oJse <..l!1co;;enici ty feed in:.;; Study 2) 3-;:eneration rat repro
duci:ive stJdy, ac1d 3) 2-genr,;:cation rat reproductive stuJy f.::,r. L'inmt.b 

study 

Al thC'.tgh revi.::.-~·ed pr:ir:1ari1y as an ()ncogenicity study, sine:! ':he rrcuse is 
nut consic:nBd by L'1e EPA as an spech;,s fo.c ch:;::onic toxicity testing, 
t.r~~ stucy tatl:::d co e3tablisl1 a NOEL fer so:n'a toxic or poter;tially toxic rr.a:li·-
festations ~ 1) an increase in the r'ite of r'revelof:ITBnt of lent k:u 1.-'.:lr 
o_;;-;aci ~ies :.n b:oth 31SX"!S w:1 tch \:a.s note-:' by 78 ;.;::eks in L-.e mid-ant. h i.g!J-dc)'de leve~-"1 
bJt not in'1e:::t1· 'i.n the lo:; d~0 ;;;rd 21 acver:se effects en tJ-,e reproductbe 
organs of. bot:1 <-.ax~~s including ths 'Jter-Js and testes are sug.;;ested by th,:; tn::at.J1'8m:
n'J~r:ed lesions ons"-C'\"'3l in thi.s stu:ly. In t.'le uter-us thm.e is a c:-oP.siste:·tt;, 
i.ncrea3e L1 t.ne n~::;-c .. ':";c:.>r of lE:.sicnz cbssrved ir: the <:rBatecl fe.."!'\ales as car;pe~r2d to 
the contro· ... s in a.:! l dcse ']:ccups fer. '-ysti.c endometrial hypcq:;lasia. A simU:ar /7 , 
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situation is ot.·.;;:,·:ved in the tes·. ;..li' h a rei: -,.c.:. :)! atrophy/hyposfermatcgenesis/ 
degeneration and dystu'~;r .... :::lc:~tica{ ;on in a.~.· :.~-.,.,els of the dosed males \"lhich 
appears C0'ffipounc·-reJ <:•.~. 

The study re~.s..ted a statistically significant ( p<O .05) , treatment-, but not 
dose-related increase in liver adencrnas and adenomas plus carcinomas in treatea
female mice .when the controls were c.crnpared against. treated mice. Also reported 
was a statistically significant (p<0.05), treatrtent-related increase foe ccmbined 
data for these neoplasms (all lesions in both sexes) when compared ag:dnst the 
combined control male and female incidences (all lesions}. The treated males did 
not have any statistically significant differences. The study report .also noted 
that in ooth sex-:;s ccrnbined r the incidence for hepatic aden01.a ; n treated mice 
approached statistical signit:icance (p<O.l). An addittonal statistical analysis 
performed by the Toxicology Branch(attached Fisher rrc~mo of 5/13/86), and including 
historical cont.rol data, supported the study author's findings. Since the tLim:)rs 
v.ren:J noted only in the liver and were benign, the biological significance of the 
increased incidence is highly questionable. Other points which argue against 
oncogenicity are: l) the lack of a dose response effect, 2} statistical significance 
in only one sex and 3} no decrease in the latency period for the development of 
tumors. 

In tet~as of methodology, a number of tissues/organs were not examined includ
ing tile trachea, salivary glands, skin, esophagus, 'colon( cecum was taken) ,rectum, 
spinal cord, sternum (femur with bo:~e rnan-a.; was taken after 12/21/78), rusculature, 
gall bladder, and aorta. However, these are not. considered critical to the deter
mination of histopathological changes which rnigl1t occur from corrpound treatment. 
1-m important deficiency is the lack of stabil1ty da':a on t~le stock dinoseb frc1:1 
Hhich the animals \¥ere dosed i.n th;; dietary fe,xl. 

This study is not considered acceptable for chronic toxicity tes'.:ing in the 
rodent. If stahility data are suanitted and found to be acceptable, the rating of 
~:'?re SupJementar;t_ (foe oncogenicity) may be up:;Jraded to Core Minimum. 

2. 3-Generation reprcjuctivo study 

There is a consistent, C.'OJ"tp:>und.-related decrease i>1 lxldy weight gain at t:le 
high dose in both adult males and females in .the pre-mating period in all three 
gtimet"ations, which continues in the treated males <:md females during rrB.ting, 
post-mating, etc. A ~~~:e.rnic LEL is thus ~.:?._ta~:_ished at 10 !f9/kg/day ('..J.JI') based 
on depresssd parental weight gain a~d che !_:!:9EL i.~_L!:9fr..t;/da.~. the parental 
systemic LEL of l mg/kg/day (L'Jl') determined in the ;:-elated 2 generation reproduc
tive study is similar to the parental NOEL (3mg/kg/day) for systemic toxicity 
detennined in this study" 

'fhe m:::an fetal wei~hts 11ere af::ected by dinoseb a.C"r..i:1istration but with a 
11igh degree· o.': variability. ~creased ~reights ·,~,;;;re ob.::::-rved or suggested in 
Fo-~->Flb• F1-->F2a• and F'~->F3a li:.tering groups Hilh t:::.e Fo-->E'lb pup \,".:!i.ghts 
diadnished (cc:r:bim;d s2xes) at da'j 21 at all Gose le':els compared to co;~trols. 
Si\1ce tf1e pup vzeight..'" al DirtJ.:t ·t~ere similar; the d9creased pup ~Height ga'.ns at 
d:;,.y 21 ir::licata a :.·,:;pr,xluctive ~fEe:::t of dir:o5c:J related t 4) tr.e laccation period. 
Bc.se? on the ~i!~din;s fo1.· decrectS<::d pup l'>iei.;hts, a reprodt.:ctive iEL of l ;.g/~L 

1s cet""!Dnlned a:1d a ~JOEL '···'as nee: dstsrm5..,1ed. 
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b. Teratology 

Dinoseb may be fetotoxic but the findings are variable. In the Fo(Flb)pups 

there !ilas an apparent dose-related increase in the overall skeletal defe_s;ts 
{"minor" fetal defects) as canpared \'lith the control which 1o1as statistically signi

ficant at the high dos€.. For the F2<F.3b) pups there was an apparent CO'?QUnd-rela

ted increa:::e (not stat1stically significant) in the total number of "minor" skele

tal defects due. primarily to an increase ( treat.ment-:rehted) in stemebral ana-

rib defects. HO..ever, the F2b pups did not appear to sh0\<1 any dose- or carpound

related effects. 

· A NOEL cannot be established due to the small small number of dams utilized 

(9 to 10), the lack of litter incidence for: fetal defects, and the variability 

of pre-implantation loss in the controls. 

c. Behavioral data 

1\o significant post-natal toxicity is ascribed to dinoseb aaninistration at 

the doses studied in this assay in light of the small number of animals studied 

per group, the finding of a small weight change in only one group of rats (Flb 

males), and the lack of consistent, statistically significant effects. 

\'lith regards to the methodology for the stud:~, a ffi3.j'1r deficiency in the 

study was the significant variability of the estimated dosages fed to the ani.mals 

duri0;:J the; study as "'ell c.s uncertainty regarding th~ aCJalysis of the co;,tent of 
the fortified diet and the concentration of cm.pound actuaHy present in the 
diet. In addition, the report indicated the loss of food r..;:corcs for weeks 9 a:-:d 
14-65 for both males and females which precludes an accurate estimate of tl::e 
administered dose. · 

This study is classified Core Sup_E1.em9ntary data. 

3. 2-Ger:c~ration Reproductive Study 

ln light of: l)the low viability index fer pups in the F4->Fsa con'.:rcls 

(v;hich dces not allo;-; a useful comparison of the fetal control d~ta to the treat
ed grcups), 2) the inconsistency between the weight changes in the present study 

(significant w.;ight increases) and the prcviou..<;ly revieh'ed study {signifi.ca:tt 

decreases in three ::>f the six littering groups}, and 3} the consistent decrease 

observ·e:<J in gonadal '"eights and organ-to-b::xly weight ratios at all dose levels, 

it is concluded that a NCt;L for reproductive toxicity in the ~12? can not be 

estab_!~shed. In addition, the study: has failed to establish ~_§ystemic !K:>EL for 

Lhe wt::ight changes o!:;sen'ed in the adults(males or females) and the LEL for 

3:stev.uc toxicity is 1 mg/kg/day_( LDT). ------~ 

An important C::eficie•l<::y in the r<~:.:i:.hods is the lack of stability data en the 

stock dlr.oseb fru:n ~>.rhich the ani:uals ·,,,'€!re d03ed in the feed. 



DATA EVALUATION RECORD 
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STUDY T'iPE: Mouse oncogenicity (100 weeks) 

CHEMICAL: OiflG.Seb, 2-sec butyl 4,6-dinitrophenol {INBF) 

TEST MP>.TERIAL: Technical grade dinoeeb; brown crystalline solid (batch # MM 2000 
25) of 98.0% purity; blended with the basic pcl'fldered diet in a Horton '50E' batch 
rruxer or a Gardner double cone blender. 
Ncminal.dose levels: 0, 1, 3,10 m;J/){g/day 
Animals used: albino mice of CD-1 strain; 70/dose level p.er sex with 10 mice per 
sex for: a 6 and 12 month interim sacrifice 

STUDY IDENTIFICATIOO: 

a. Title: ''Dinoseb: A 100 week o!:al (dietary) toxicity and carcincgenicity 
study in the mouse" 

b. Laboracory: Hazleton Laboratories Europe Ltd., 
Otley Road, 
Harrogate, HG3 lPY, 
England 

c, Study Nunber: 1839-50/20 

d. Study Date: June 1981 

e. Study Director: D. Bro#n, B.Sc., D.Phil., 
Associate Director of Toxicology 

f. Caswell # 392DD; Accession ~ 259494-259498; EPA# 54299-Q (1) 

CC~'CWSIONS: 

Althoqh reviewed prima.:dly as a~1 onccgenici ty study, since the mouse is 
usually not considered by the EPA as an acceptable species for chronic toxicity 
b:stir:g, tt-,e study f'liled to estr..blish a NOEL fc::.- a number of toxic or potentially 
toxic ntanifestations including: ll an increase in the rate of development of 
lenticular opacities in both sexes 'vlhich vias noted by 78 w?ei~s in Ute mid-<:,nd high
dose levE;l~; trJt not investigated in the lc;,.., dcse ar:-J 2) adverse effects on the 
reproducth~"- organs of bot..h sexes, including b'le uterus and testes, are suggested 
by the treatroent-related lesions observed in this study. In the uterus there is a 
consistent inc:.,;;ase :~n the nt:.'TJYa:.:- of lesions cbser.ved in the treated females as 
C0.1tlx1.r·ecl to tl:<~ cont!.·ols in all dose \;,:·o,Jt;t: for cystic endo'llStrial hTI-"erplasia. 
A similar s~tt:r.11:ion is obsen·ed· in the t<::stes ,,,ith a report of atrophy/hypospecma
tcx,.;enasis/cageneration and dystrophic calcification in all 1.eve2.s of the dosed 
males, <;irich a.p?ears ccmpound-related. 

Tte st·-.~dy reported a statistically signific:tnt (p<0.05), t.r:eatrnent-, but n:Jt 
'.iose·-reJ.<.~tE'j increase in 1iver aclsnoM.s 0r.d i'IG2HGP.a::; plus cc;-.:c-ino:nas in tre2ted 

fe:naJ.e mice vrhen the centrals were caY;:Jared a.;;;ain.st treated !.lice. Also reported 
>Jcs a st<.'\tistL::.:illy si9nHica11t (;:;<0~05). treatrrsnt-related increase for canbined 
data for tr.ese nsoplasms (all lesions .i.n both sexes) \•?hen co~1pared against t."te :1 
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ccmbined control male and female incidences {all lesions) • The treated males did 
not have any statistically significant differences. The st~,;.dy report also noted 
that in both sexes combined, the incidence for hepatic adencma in treated mice 
approached statistical significance {p<O.l}. An additional statistical analysis 
1->erfonr.ed by "t.'le Toxicology Branch, aoo including historical control data, suppor
ted the studv author's findings. Since the turrors were noted onlv in the J iver 
and w""ere benign, the biological significance of the increased incidence is highly 
questionable. Other points which argue against oncogenicity are: 1) the lack of 
a dose response effect, 2) statistical significance in only one sex and 3) no 
decrease in the latency period for the development of tumors. 

In terms of methodolcgy, a number of tissues/organs were not examined includ
lng the trachea, salivary glands, skin, esophagus, colon( cecum was taken), rectum, 
spinal cord, sternum {fem1r with lx>ne marrow was taken after 12/21/78), rc:usculature, 
gall bladder, and aorta. HovJever, these are not considered critical to the deter
mination of histopathological changes ¥1hich might occur frau caupound treatment • 
l'.n important deficiency is the lack of stability data on the stock dinoseb fro.'TI 
\'lhich the animals were dosed in the dietary feed. 

This study is not considered acceptable for chronic toxicity testing in the 
rodent •. If stability data are submitted and found tc be acceptable, the rating of 
Core Suplement.ary (for oncogenicity) may be upgraded t.o Core Minimum. 

HETHOD3: 

A copy of the r:1ethods section fr.~ the study is attached. This study was 
performed ur.dcr the then propa;;;ed EPA Toxicolcgy Guiddines( 1978) for Registering 
Pesticides in the u.s (p. 719, Volume II), therefore the procedures will be 
basically e\c::<luated on that basis. The st•Jdy ~v.ill be C'laluated prL"':larily as an 
onccg~nicity. study and not as a chronic toxicity stucri' as well, since the rrouse 
is not generally regarded by the EPA as an acceptable sp-3cies for chronic toxicity 
testir;g (p, 37375 of 1':::)78 Guidelines) and the rationale for selection of the 
mouse as b~e specie of cho~~~ was not given. This justificntion for use of an 
alternative mammalian species is also requested in the final 1982 EPA Guidelines. 

The folloding con~£nts are p~esented: 

l. A deficiency in the study protocol is a nt..ailher of tissues/orgar"s not examineli 
by the test facility, which are reco.'Trrended by either the 19/8 or the 1982 EPA 
Guidelir1es. Hotiever, these are not consider cri tL:::o.l to the histopatholcqy eval
uation (personal corrmunication frat~ L. Kas"<:a; AbJril, h86). They incluc..e the 
fo llo,,.'f ng : 

Tissues/or9ans Required bJ~ 1978 Guidelines?(p.37376) 1932 Guideline?(p.lJ3-115) 

trachea 
salivary glands 
skin 
esopha;~us 
jejunt:n,. c.::>lon, rectum 
spir.21 cry:_-.j 

muscU.latute 
gall bladder 
aorta ---------------------

Yes 
" 
" .. 
" n 

II 

'' (at 2 levels) " (at 3 level::) 
a .. 

II 

Yes 
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2. A MTD (maximum tolerated dose) appears to have been established with the high 

dose group (10 rog/kg/day) for both the male and female mice. Although the group 

mean male body weight increases appeared similar to tb.e controls throughout tha 

study (see Table 4 and Figure 2 in~~~'( re~rt) an examination of food conversion 

{Table 1 of re'Tle\i) and the incidence of lenticular opacities (Table 4 of review) 

.· ir,dicate a biological effect without the production of excessive Irortality--in

fact, group survival for both the males, and possibly the females, apr_tJears to be 

increased in the mid and high dose groups. The females in the rnedium and high 

dose groups have a dose-related reduction in the rates of 07Jy -.;eight gain: 

D">se 0-26>Jks 
Control -12.43g 
LaH ll.52g 
Medium 10,9lg 
High 8.97g* 

(;'p<O.OS; *"'p<O.Ol; Student's 
the arv::tlysis of variance) 

0-52wks 0-78v.iks 
-T9.s4g 2i .s69 

18.02g 23.00g 
16 .46g'~ 19 .69g 
l4.30g** 16.69g* 

t-test using an estimate of the 

0-98wks 
21.64g 
24.40g 
17 .35g* 
17 .14g* 

S.D. derived frcm 

3. It is unusual to perform hernatology and clinical chemistry of any extent, 

particularly for serial samples, in such a small animal as the mouse. This 

difficulty is highlighted by the adnitted problems encountered and reported by 

the experimenters on pages 8 and 9 of volume I, i.e. , in t..he 25 week bleed ,;nere 

in..c;ufficient blood '<'las obtained or no blood obtainE.d h•.:;,u the animals. 

4, Tile temperature and humidity ranges foe the envi.ronrner.tal cont1:ols are quite 

:~.arge(l2-30 degrees C2lsius and 29-96% .celative humidity, p. 6. vol. I) D.tt do 

not appear to have signific.antl)' affected the study. 

5. The stability and hcmcgeneity of the test substance ar.e of particular importance 

in a long-tenn test: 

a, It is unclear as to whether the stability of the stock dinoseb itself was de

termined; this is critical since all the dietary mix vlas prepared t'rcm a -single 

batch of test rl'.atedal shipped from the manufacturer, J::cM Chemical Pacific Ltd. 

(p.ll, Volume I). Edgerton and MOS·3ffi3Jl (J .Agric .Chern. ,26( 2) :425 ,1975) observed 

tho.t their D:;!BP an<'llytical standards significantly degraded(27% loss after 72 hrs) 

\>lhen stored in clear glass b-::~ttles. Y.Je.ce the internal st?.n6ards of IY::cc (4,6-dini

tro--o-cresol) and D'lBP used in the calibratio'1 curves a.!d subsequent dietary 

stability tests ( I.X'DC only) adequately controlled for chemical degradation over 

the life of the study? 

b. The test lcJ:Dratory experienced sane difficulty in roth the analysis and 

hc:nogeneity of the di<:tary feedir:g mixture. The analytical method appeared to be 

s.:<tisfactcrily J:.esolved bu•: scm:,; difficulty in the harc-:::~eneity of the diet mix':ure 

was obs<:3t-ved ;15 e-.tidenced ty a disr::cv:i.ty in C::uplicate S&l:ples as indicated belo'"~ 

6 
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(Table 18/w&ek 13) 
low dose females 

l 
2 

(Table 19/week 26) 
medium dose inales 

1 
2 

high dose females 
1 
2 

(Table 20/vleek 39) 
lOH males 

1 
2 

rredium dose males 
1 
2 

(Table 21/week 54) 
101-1 dose males 

1 
2 

high dose females 
l 
2 

(Table 22/week 67) 
high dose ferr~les 

1 
2 

-4-

OOBP found ( ug/g) Intended concentration 
C % of dsb inte;-.rled) 

9.2 (153) 6.0 
7.9 (132) 6.0 

18.9 (99) 19.1 
30.8 ( 161) 19.1 

46.6 (74) 62.6 
70.2 (112) 62.6 

4.9 (58) 8.4 
7.6 (90) 8.4 

29.9 (116) 25.8 
19.6 (76) 25.8 

5.2 (68) 7.7 
3.9 (51} 7.7 

90.3 (108) 83.4 
71.1 (85) 83.4 

159.9 (160) 100.0 
124.0 (124) 100.0 

{For ,,;eeks 78 and 91 of sampling: the dietary concentrations were usually 
_______ e~·~.ivalent) 

The variability in the test concentrations is significant w· ::h sane values as 
high as 161% or as la,, as 51% of the intended dose. HQ<,•.'ever, it sl1c..'Uld be noted 
(p. 28) that overall the ncminal cuncentrations in the diet •~:ere within + 10% of 
th.e actual measured dietary concentration. 

6. Surrr.ery tables for c.·gan weights(absolute or relative) t·rere r.ot provided. 

7. A sca1:nary table for all non-neoplastic histopathology was not provided. 

RSSOL'I'S ~ 

1, Morbiditv and Mortality; Clinical Signs 

As mentioned p:t"eviously, the longe\Tity of the males in the medium and high 
d0se grc1ps, and pcssib1.y of the fern.:.7.les, appear-?c to ba inc:cea.sed. 

Sc:me of the mice develcp&d cpacities of the eye, this will be discussed more 
fully belO\·l. Also, a m.mber of mice {both sexes) developed subc:utaneous tissue 
masses (see Table 11 of report}. These masses •,.;ere reported as supe:dicial, 
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freqUently hard, compact. and quite mobile. In many instances the masses regressed 
within a few \\reeks. The incidence of masses was not treatment- or dose-related 
and the authors attributed the masses to smaJ.l abscesses resulting fran bites. 
The reviev.'er is inclined to agree in light of the aggressive nature of mice, 
parti~ularly under the conditions of group housing. 

Clinical signs were SLIIii!tarized by ;:.he investigators for each animal in the 
gross and microscopj.c pathology tables ot the report. No unusual signs were re
ported except for an increased incidence of yellcw staining of the fur which 
appeared to be dose-related, and possibly sex-related (lUO% staining of the fur 
in males at week 90 as opposed to only 50% in the females; see Table 3 of study). 
Tne staining was reported as mainly involving the head, neck and fore limbs and 
not associated with any apparent inc1· -o.se in morbidity. This effect is due to 
the coloring properties of dinoseb. 

This has been addressed under the Methods section (p. 3 of review, discussion 
of MTD). See below (Section 3.) for a discussion of body weights relative to 
food consu:Hption (Table 1). 

Focxi consurrption based on the amount consumsd (g) per day (gra.tp mean} was 
reported as simila!.· fer all the exper:imental grottps dur.incJ the study (see Table 
4, pcgcs 52-8'~ of report) although the data wuce not tabulo.ted in a \•Jay which 
a2.la,.'ed for a convenient co:rparisc!1 ot the results, i.e., avt:rages with ranges 
and statistical analysis. The reviewer calculc::ted the food conversion, a 
r~asure ot the efficiency ot conversion ot ingested fOOd into body mass (food 
conslur.iJtior. divjded by the bcx::iy weight gained in a given interval). The data are 
presented bel0# in T<'lhl_3 1 ot this review: 

Table 1 
Fc:.x:l conversion: total fo:x1 COllSu.mecl 1n g -:- b. wt. gained (g) 1n interval(\..eeks=Y'i) 

l 1>1 
(ccntroll 

HU-W2U 

11.63 l<L76 

~o:u-woo W0-'1'180 ---- --·-
19.,~0 25.<:!7 

14.32 18.75 l F 11.20 lL41 --·-------·---- ----------'-'-
L l'lt 1L67 16.88 20.60 :l5. 56 

( 1 n~/i(g/cl} 
2 F' 12.03 13.84 15.61 18.37 

3 r~! 9.95 16,.26 22.22 27.76 
( 3 nx;~/kg,'d) 

3 1'' 1L80 13 58 17.45 21.49 
-·-·-----~--.~-------··--··--· 

4 M 10.75 15.93 20.38 27.20 
( l () :rrg/kr;/d} 

WU-\v99 

36.84 

22.90 

35.22 

21.53 

4l;]jt:8 

29.01) 

42.03 

~ F 14.32 15.89 20.02 28.07 35.C2 
:1~1 e, F=ferr:aJ~~,-·---~· -·-,-----·----------------

8 
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Several observations are possible. First, it can be noted. that food con

version values increase as the length of the study progresses--an indication 
that the aniools' body is less efficient at co.·werting the ingested food into 
body mass, m1scle, fat, etc., as it Cl_ges. This is to be expec::ed. There also 
appears to be a treatment-related effect on food o6nversion (decrease in effici
ency) at the medium and high· dose levels over and above that observed in tne 
controls but the low dose group values (both sexes) appeac qu.ite similar to the 
cot1trols. A dose-related effect is also noted in that the high dose appears to 
produce a change in food conversion earlier than the mediu:n dose [approximately 
by h~ek 20 (females) as compared to week 40 (males and females), respectively]. 
This effect is consistently greater in tbe females ot both ot these dose groups, 
although more pronounced in the 10 mg/kg/day dose group. Thus, on the basis of 
etfects on the efficiency of food conversion, a NOEL of 1 mg/kg/day is suggested. 
These etfccts were not aPnlyzed by the reviewer tor statistical signiticance. 

Overall, no unusual changes were noted in the hematology parameters. Clini
cal chemistries indicated some increases in alkaline phosphatase (Iu/1) [none sta
tistically different) in the treated males but apparently not in the females(see 
below): 

l3wks 25wks 52wks 78wks 98wks -----0 rng/kg 
males 96(20)a 108(37) 93(39) 128(32) 165(120) 
femah':'s 18001) 111( 54) 103(-29) 164(103) 12<>(Gl) 

10 mg/kg 
males/ 119(38) 152(58) 132(56) 189(143) 451(602) 
females 137( 52) 132( 95) 96(18) 136(52) 108( 53) 

(1LS.D.) 

It is unclear v1hetl1er these are biologically relevant since, as noted by the 
investigators, a fe>< high plasma enzyme activities resulted in the higher readings. 
For exa.T.ple, in the high dose group, one male animal at v;eek 78 had a readin;J of 
528 (# 233) and three m3.les at 98 \-reeks had values of 691, 870 and 1966 a•s 240, 
24 3, ;md 251). HE:-'!n::>val of these four ':alt.:es >.;auld have resulted in a mean of 
151 and 141, re<>pectively. 

Examination of tl1e urinalysis data did not reveal any ur~usual findings for 
either the male or fenele mice. 
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Table 2 

Ot-gan i\!eights: Abso1ute=A(g) ,Re1ative=R( %) 
(Tenninal Sacrifice) 

Brain Llver Heart Gonads Adrena1s Kidneys _l.u!]g_ 
Left ~ Left Right. Left ~~ 

lt>! A .so 2.53 .26 .105 .llO .004 .005 .33 .34 .26 
( • 033) a1. 373) (. USS) (. 024) {. 03) (. 002) (. 001) {. 07) (.072) ( .026) 

R 1.19S 6.24"1 .618 .253 .262 .on .011 .797 .804 .62 
(.1S8) (4.038) {.106) {. 054) ( • 06 6) (. 006) ( .003) ( .lS1) (.1S8) { .077) 

1F A .so 1.78 .18 .112 .136 .007 .006 .23 .23 .32 
( • 042) ( 1. 343) (.029) (. 227) (.188) (. 002) (. 002) (.OS3} { • 044) ( .279) 

R T.2s2 4.432 .448 .287 .331 .017 .016 .593 .584 .87 
(. 301) ( .916) (. 088) {. 627) (. 482) ( .007) (. 006) (. 223) ( .151) (. 986) 

2M A .48 2.24 .23 .101 .108 .007 .004 .33 .34 .28 
(. 044) (. 758) (. 036) (. 027) (. 027) (. 014) (. 001) (. 037) ( • 056) (. 07) 

R 1.121 5.09 .543 .232 .249 .OlS .010 .768 .77S .66 
(. 221) ( 1.514) ( .149) (. 064) (. 073) (. 023) ( .005) ( .145) ( .135) ( .248) 

2F A .so 2.13 .19 .377 • 201 .005 .005 .22 .24 .2S 
( 0 043) ( l. 268) ( • 035) (.453) (. 256) ( . QQ?lJ.. OO~L.i , 03Jl ( • 036) (.OS3) 

R "i. 208 5.113 .451 .899 • 477 .012 .013 .53S .561 .61 
(.265) {3.544) (.123) (1.116) ( .673) (. 006) ( .006) ( .131) (.123) { .lo4) 

311 A .49 2.76 .27 .107 .101 .005 .005 .38 .34 .32 
( • 023) ( 1.809) (. 093) (. 024) (.031) (. 002) (. 003) (.201) (.063) ( .138) 

R T.-246 6·:s371 ~71 .272 ,255 .013 .013 .952 .842 84 
( .14 J) (4.533) (. 337) ( .06) (.072) ( .006) ( .007) (. 489) ( .098) {. 468) 

3r' A .51 L74 .18 .511 .107 005 .oos .:o .23 .28 
( • 039) (.635) (.039) (2.03) ( .185) ( .002) ( .. 002) ( • 046) ( • 045) ( .152) 

R 1.498 4.877 .51 1.4 .296 .016 .014 .640 .655 .81 
( ,.311) ( L 381) ( .135) (5.637) ( .492) ( .006) ( .006) {.131) (.119) (. 40 3) 

4!·1 A .48 3.56 .23 .101 .097 .004 .004 .34 .36 .34 
( ~ 044) (2.219) ( '027) (. 022) (. 02} (. 002) (. 002) ( .088) (. 082) (. 208) 

R T:-22 9.167 .533 .259 • 250 .009 .011 .864 .910 .88 
(.174) (5. 8ti3) ( .07} ( .063) .063) ( .004) ( .005) { .225) (. 200) ( .518) 

4f A .50 1.89 .17 .355 .116 .006 .005 .21 .22 .26 
( .C47) (. \586) (.041) ( 1.215) (. 281) (. 003) (. 003) (. 04B) (.05) ( .152) 

R I:"'so3_5_, 489 .511 l.l • 3"19 -·· .017 .016 . 6i5--:'651-. 77--
( .JtU) (1.88} ( .14 3) ( 3,,919) ( .703) ( .011) ( ,Ol) ( .135) ( .14) ( .453) 

a Value (s.ts:}T'"M:;rr.ale, F= female; 1=0 nXJ/kg/day, 2=1 mg/kg/day, 3=3 mg/~g-/day-;--
4==10 rr,g/kg/day (nominal concentrations) 
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Table 3 ('£)".4")') ..' v ...;..., 

Relative Organ ~eights (% b.v;t.) 
6 Month Sacrifices 

Brain Liver Hea.rt C.>Onads Adrenals Kidneys ~ 
Left Rigbt Left Right Left Riqht _,_ 

1 !-l 1.26 4.84 .60 .336 .341 .014 .014 .88 .87 .58 
(.l6}a (.655} ( .105) (. 04 7) ( • 044) {. 005) ( • 006) ( .138) ( .162} ( 0 093) 

1 F 1.63 5.31 .47 .043 .044 .020 .019 .59 .61 .63 
(.171) (. 611) (. 074) ( .02) ( .025) { .009) ( .008) (.117) {. 09 3) (. 081) 

2 ~1 1.27 4.86 .1)9 .347 .339 .Oll .013 .85 .85 .58 
( .156) (. 734) (.098) (.062) ( • 058) (.004) (. 003) ( .12) (. 009) ( .08) 

2 F 1.57 5.09 .61 .039 .Ot!O .022 .016 .63 .61 .66 
( .175} (. 761) ( .144) (.Oil) (.015) (. 009) ( .006) \ .093) (.066} ( .081) 

3 f.l 1.15 4.82 .58 .321 .325 .013 .013 .77 .80 .58 
( .135) (.763) (. 089) (. 036) (. 03} ( • 006) { • 008) ( .104) (.131) (.114) 

3 F -1.53 4.83 .54 .042-· .04 .021 .02 .61 ~62 .64 
( .237) (1.172) (. 074) (. 018) (. 009) (. 008) (. 00 6) (.066) (. 072) ( .086) 

4 ~~ 1.21 4.48 • 58 .332 .319 .012 .013 .85 .85 .57 
( .15) ( l. 242) ( .132) (. 045) (. 063) (. 005) ( • 005) ( .102} ( .l) (. 062) 

4 F l, n 5.23 .57 .045 .040 .020 .021 .64 .64 -:66-
( .189) (. b9l) (.139) ( .012) (,012} ( .007) ( .007) { .071) (. 072) ( .05 l) 

12 Month Sacrifices 

Brain Liver Heart Gonads Adrena1s Kidneys Lung_ 
Left Right Jj;ft ~ht Left ~ 

1 f·1 1.026 4.869 .486 .277 .265 .Oi8 .016 .631 .675 o54 
(.131) ( .591) ( .09) (. 073) (~OG1) (.012) (. 008) ( .094) (. 096) <.on L 

1 F ·TJ22 -lf':o24-. •136- -:oss·-::oso--.o~o17 .555 .576 .57 
(. 244) (. 592} ( .. 059) (. 066) (. 045) (. 008) (. 005) (. 075) (. 069) ( .102) 

2M 1.146 5.519 .5.n .275 .293 011 .011 .751 .762 .55 
( ,.175) (L23) (.109) ( '079} ( '046) (.004) (_.007) (.161) ( .154) ( • 1.59) 

2 F 1.205 5.604 .4s·2--.1is3:o2s--.-rJJ.a-·.o2o .S65 .577 .. :63--
(. 261) (3.866) (.147) (. 076) (.008) (. 007) (.01) (. 281) (. 257) (, 393) 

3 t-1 1.04 5.358 .507 .245 .249 .014 .014 .783 .797 .61 
( .07) (. 591 j ( .117) (;.031} (. 037) (. 006) ( .005) (.109) (. 081) ( .303) 

3 F 1.408 5' 122 .430 .os:r-:-os2--:o11 .018 .551 .559 --36-
(,227) (' 7(!8) ( .11) (. 056) (.07) (. 007) :. 007) (.081) (.088) (.105) 

4 1·\ Lll5 4 .. 577 .475 .308 .298 ,Oll .012 .745 .762 .5Fl 
( .lC) ( .413) ( .029) (.U8) (.071) (.004) (.005) (.076) (.091) ( .054) 

4 F' T:~. 398--:43"5"' .031 :czv-:oio--~o f9 . 564 .5"90 .66 
(.HAl {1.0)2) (.061) ( ''J33) L 026) ( ~ CU9) ( .Oll) ( .034} (, .i.08) ( .!.6<1) 

a Value (S.D.); ~1=rra~e, f'=fernale; 1=0, 2=1, 3=3, -i=lOmg/kg/day, resp. 
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5. QE.g.3.!1 \¥eights 

Sur.maries of the absolute and relative crgan weighLs (teDminal sacrifice) 
and relative organ weights (6 and 12 month sacrifices) for tissues of concern are 
present&'d above in Tables 2 and 3. 

Relative organ weights (Table 3) at 6 month sacrifices were not different 
for: either treated males or females from control values. There was a weak sug
gestion of a possible dose-related increase (mid, l1igh) in brain relative weights 
(Tcble 3} in fe.H'<~Jles at 12 months wtlich most likely relates to the diminished 
bc.dy weights of the animals since absolute train mea•1 weights ••ere not different 
in the treated as ccmparcd to the controls. l'~(h~ ··"r.E:ct was still observed in 
the terminal sacrifices 'Table 2). ~elativE:: k '.d; , "~ights of the males at 12 
months also appear to be similarly affected at a.L •. hree dose levels in both the 
ri~ht and left sic~s and this P~~~~t is still present at terminal sacrifice (both 
sides). Again, this probably~. .s to anlinal weight reduction since absolute 
m?an kidney v'eights in the treated animals were similar 1.:0 the controls. while 
kidney w'eights do not app?ar to be increased at 12 months in the females, there 
is a suggestion of an increase, based on their relative v1eights, at the two 
higher doses (t.Jth sides) at ter:ninal sacrifice (Table 2}. Again, this probably 
relates to the decreased total bcdy weight sir.ce the absolute kidney weights at 
both the mid- and high-dose females vlere the sarne as controls. 

'fhe::e app2ars tc be d~s8-rclated effects in toth sexes for the lj·•er (abso
lute and relative weights) at terminal sacrific?. in the mid- and high dose in 
males and the low and high doses in the females. The investigators have suggested 
that this is related to a small m.unber of extra heavy livers (they only state the 
his;h d0se as being greater than the controls), hOY;ever, in the case of the high-dos~:. 
rn..:lles, t_\tere '"'ere six individual !'elative v:eights(g) ranging frcm 9.866-24.206, 
and two appwximately 7.0, for a total of 8/14 livers (14 males survived to 
tca1inal sacrifice >lith ratios gr-eater than the mean control). For the high-dooe 
fer'1~i1es t.:1ere ·4a.s only one apparent aberrant ratio (13,597). Averagin;~ of the 
rerraining 26 values gave a relative organ weight o~ 5.178 which is still greater 
th;:;.n the control value (4.432}. Therefore, the etfects roted in the liv.~r, e·ven 
thC'"Jgh o: a scnewhat erratic nature, do appear to t-.-e trealment and dose-·related 
;?he:--,cr•:er.on. Examination of the absolute or relative liver weights of females in 
the high-dcsG groups \vith liver 3.Cencmas dC€s r.ot suggest any correlation betv:een 
J.i-..er v.·eight chan;;es and liver turrDrs, 

6. _!flnticular O[:>acities 

Dinitrophen:)lS have been associated viith lentkular C~)acities ( l ,o,, cat.::.
rac::.s) in hu<lJar.s since their use in the 1930'3 as 1·iei.ght reducPrs and aJ.:·s catarac

i.n cucklings and yc:.H-:g rabbits (H.J. Hayes, Pesticlrj,es Studied i.c1 r\an, 
1922)" ;:;inos>?b has teen reported in orH;; study to produce catar:·acts in ducklir:gs 

.cer et .'J.L, :;, Ind. H:tJ· Toxicol, 1%8). Therefore, it i3 not su:..-pdsir.g to 
fir'i that U·.e co-n;::cund r;::.-cm:::tes lenticular opacities in mice (see Tabk ·l below) 

73 ·,.I:;ek.s cf <7X~x:t:·Jt.rr2 a t!'C<l~T.znt-.. related :.ncrea.se in ti"le de·velcp:nent 
:Jf Lo.'s 'd?.S cb.s,;?rvec in tr:2 rnic- c.nd hL;h-dose groups,;£ both sexes. p,s a 
r:esult cf the f£n::1irK;;s in ,_c:,ek 78, anL'"J.als fcc:n t:;e high ccse (;i:O'lP ·.;ere a1so 
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Table 4 
Incidence of lenticular op~cities 

~Jcminal rose (mg/k2/dayJ _ 

Groue 1 Grouo 2 _§roup 3 Group4 

{Inci&mce (%)} 

Observa t.ic.'1 
J?eriod(•iksl Males Fenales ~ales Females Males Females Males Females 

18 2/70(2.9) 1/70{1.4) 3/70{4.3) J/69{ 1.4) 

28 3/57(.3 .5) l/60(1.7) 3/60*(5) l/59{1.7) 

53 2/49(4.1) j/55(5.5) 0/58(0) l/56( 1.8) 

78/79 1/31(3.2) 5/37(13.5} 13/37 19/42 4/30 20/37 ( 5-L l) 

(35.1} (45.2} (13 .3} 

83 13/24 16/25(6~) 

(54.2) 

99 11/13 24/24 18/20 24/25 18/18 24/25 14/15 28/28(100) 

(&4.6) (100) (90) (96) (100} ~96} (93.3) 

* total ;r anifl'.als miscounted in report (Table 9, p.93) 

examined at 83 \,;eeks at an independent veterinary ophthalmolog~st for the purpose 

of establishing the sponsor's diagnosis {see Table 4}. This jiagnosis ~~nfi~d 

the original diagnosis by the study patholcx,:~ist. Hales and feruales in the hit;7l 

dose groups had increassd inch.kmces of l.o.s as coupared to the mid-dose gro..:::;s 

at \oleeks 78/79. AE groups including the controls had an alm st 100% l.o. n~t':: by 

the end of the study, t,o,vever ccxrpaLison of the severity of the l.o. 's fo:::- t.~le 

various grcups indi;:zted an increase in the severity of the lenti.:::ulc.r lesions 

(in terms of density and extent) at the high dose in both sexes: 

1\a.les 
A (1 rrg/kg:::-)_3 __ 

-l:-7 2 5 

Females 

JA«: der;5ityof o;;:acity 1 
B= c:orea of ~'Paci~L.J_ 
''p<0.05; '""'p<O.'U 

1.9 3.1 

(Group i'!ean S-::;ores) 

3 .6''' 

·rh,; effect of Dinos:b is quite severe an:i cne '"''Onders if the ani.rnals \iere. w:;t. 

"[~~letelv -b~::xra-s·-e-::;ider'-eed nv t.'1e ca:rmsnt io the -StUdy report Cf):-3e: 

that, " At the-t;i-11\ir,adon oC~t.he iP~~Jor:i.'i:;[._of these mice had J.enses~ 

;.,hich ~·'t?E:e al.'1;::st CCi1!pletely cp:qu:8 ov2r rrc~t of their surface arc:?a", t.o exr..r:.i::a

ti en of lc>,: d::se (1 :"<;J;'kQ} mice '•13.5 performed at the 78 \• e-::ok ocser•:at ion 

In vE th.e s ficant respcr..se at U:e l:·,e<JL:r. dcse, such ar. effort shoulc 

have bscn ccderta};(":-'. to dstecnine if the lo.; dose b.c:d resu'!.ted in an insr~"·3.se;:! ::3te 

of lt::n~:.c.c,lc.r cpad ':.i<:s a.t t..':is pericj. !:his ~:o.lld !'c'!Ve al.lc.-rcd a pc:ssiol.<:! de:er

rninaticn of a t\GEL :0r this eff-act ~ 

"' 
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Table 5 (taken in ~t frcr11 Table 4 of attached merr!orandum) 
Female liver tumor data 

ADEN04AS 
fi::lse(rrq/k~/d} weeks: 27* 

0 
l 
3 

10 

CARCINCJ'<tl! .S 
!):)se ( !!!Ykg/d) weeks: 2"''* 

0 
l 
3 

10 

ADE:"J:JM..~ & CARCII\Ct"ll\S 
!):)se(ng/kg/d) 

0 
l 
3 

10 

weeks! 27* ---

54/55 56-99 

2 

~yss 56-99 

54/55 56-99 

2 

100/101 

3 
5 
5 

100/101 

1 

l:._/101 

4 
5 

Animalst 
Total on test 

--- 70~68:lx) 

3 70(69:la) 
7 70 
5 70(68:la, 

lx) 

Total 

------ 70 ( 68: lx) 
1 70(69:1a) 

------- 70 
------- 70{68:la, 

lx) 

Total 

--- 70(68:lx) 
4 
7 
5 

70(69:12') 
70 
70(68:la, 

lx) 
* irldlvidUal animal histopatholc~JY net repO"rted; T r.)nnt"Er-dOE:S~D:Jt:-reflecfllVer 

.tissues which ~>.·ere lost (due to missing animals= x) ~)1- :;ut:clyzed (a}; nurr.bers in 

pan,nth8ses are corrected values 
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b. Non-neoplastic Lesions: Table 6 

Since no summary of non-neoplastic lesions was provided in the study report, 
lesions/observations of possible relevance were su~ized by this reviewer for 
each treatment group by sexes (see Table 6)--all observations noted during th~ 
entire study, including interim aeaths and sacrifioes, have been presented. 

Amyloidosis (a deposition of amyloid in the bOOy, a waxy translucent subs
tance consisting of protein in combination wi~h polysaccharides) ~~s prevalent in 
a number of organs and tissues particularly the adrenal gland, ileun, kidneys, 
liver, and thyroid. There appeared to be a dose-related effect in the males but 
not the ferra::.es, reflected in the total observations for all tissues and organs 
(i.e., control= 42, 1 rrg/kg= 79, 3 n-g/kg=l13, and 10 nqjkg=66) which appeared to 
diminish at the highest dose (see Table 6}. mether this is a true effect would 
require an evaluation of the incidence { lf: of animals per dose with the tinding). 

In the liver there is a suggestion of increased necrosis at the mid- and 
high dose levels (both sexes) as conpared to controls (see Table 6). ·The etfect 
in liver is relevar.t to the issue of the proper establishment of an t-1TD and the 
apparent treatment-related increase in liver tumors in the female mice (see p. 
17 of this review for further discussion} since liver necrosis suggests that 
the dose administered may have altered the nonnal physiological conaitions of 
the heoatic cells. 

Results tran the kidneys and lungs are not suggestive of a toxic resp::mse 
trau dinoseb aclministration. 

A consistent, treatment- but not dose--related effect in both sexes in the 
thyrrus is indicated frau the data-- prisrr.'lrily m te:::t\5 ut involution or atrophy 
ot ch,:; tissue -- at all dosA levels. The changes apj;Bar to be sanewhat ruore pre·· 
dominant in the tem:lles than the males. HCN.ever sine.:: thyrr,us involution is 

noc-;nal, the meaning of this observatio:1 is uncertain--althcugh it could relate 
to an effect of Dinoseb on the irmrune system. 

Dinoseb has been reported to produce reproduct5.ve effects in mice inducing 
resocptions, reduced size of the young, fetotoxicity, and teratogenicity ( H.J. 

Hayes, Pesticides Stud:i.ed in Man, 1982, p.472). Ajverse effects on the repro
ductive organs of both sexes including the uterus ana testes are SLJ;)gested by the 
treatme:1t-related lesions observed in this study. In the uterus there is a consis
tent, similac increase in the incidence of cystic eneanetrial hyperplasia observed 
in aJl dose group<s of treated females as ccmpared to the controls {Ta .. 'Jle 6). An 
increased ir~cidence of lesions is also observed in ;:J:e test0s v:ith a n:port 0f 
atrophy/hytJOSpennatogenesis/c!egeneration in all levels of cased males vihich 
appears corrpound·-related, 

1 :) 
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Table 6 
t\10n-Neoplastic Lesions* 

(Total of 70 animals/sex/group) 

~idosis 0 rng/kg 1rng/kg 3m;J/kg 10 mgfkg 

( m:gans/tissues i Male Female !".ale Fernal~~ tial ~ Female Male Female 
---

adrenal gland 6 16 13 7 

I 
14 15 10 6 

CI:C\.,'l'!l 1 1 1 2 1 

duodenum 4 10 6 3 8 10 3 4 

eye/optic nerve 1 
heart 2 6 6 10 7 5 

ileum 3 l3 10 9 13 19 7 10 

kidneys 6 16 l3 11 17 19 13 

liver 5 12 7 3 12 10 7 3 

lungs{ interstitial) 1 l 1 l 

lymph n:J;des(cervica1) 1 2 

lymph nodes(mes;:;nteric} 2 1 

ovaries 9 9 14 7 

panct:t:as 1 1 2 7 3 1 

prostate l 

spleen 4 5 4 2 7 6 "' l L. 

stomach 2 4 1 3 

testes. 2 3 9 1 

thyinus 1 

thyroid{interstitia1, peri- 5 ll 10 8 l3 l7 8 6 

follicu1<ir) 
uterus 3 1 1 

salivary 1 2 l 3 L. l 

st:trnaxillary l 
jejunum 2 l l 

Tctal(each sex) 42 109 79 c• 
..)'' 113 129 66 44 

Co.nbined (toth sexes) 151 133 242 110 

Liver 
hepatocelblar r.ecrosis 

Total (each sex) 5 2 6 3 8 6 12 6 

Co>lbincd (i:::Dth sexes) 8 9 14 18 

~nus 

ir,volutio;·l (atr::phy) 10 12 18 25 16 31 lD 23 
msdullar~y r.5.grnentat ion 1 l 1 

lyTnphoid hy~.i~rp1a.s ia/ i nflam. 2 6 l 6 

throrr.bus l 

an;Jiectasis l 

cc:1ges t ion 2 2 1. 

Table 6 (continued) 
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Uterus 0 m;J/kg lug/kg 3mg/kg 10 m;J/kg 

Male Ferr.ale Male Female f-lale Female Male Fernale 

cystic endometrial ~rplasia 
congestion 
acute periart,eritis 
endometrial cyst ; focal endo
rretri.al cyst 
perivasculitis/periarter:tis 

: adenarl}·osis 
fecal angiectasis/thDanbJs/pigmen
tation 
glandular squ.::mvus met::~plasia 
lurai.nal distension 
stranal hyperplasia 
endoraetrial stro:r:a.l pol:[? 

u\'strorhic calcification 
degeP.eratior.;na.-.:rosis 
en~etritis/rr~a1~tritis 

CNaries 

20 
l 

4 

1 

l 

2 

cystic ovarian bursa 10 

ovarian C'JSt 16 

fallopian tube ectasia 
periovarian steatitis 
her.,atocyst/focal hemxrhage 
abscess 
granulrJsa cell hyperplasia 
atrophy 3 

focal pigaentation l 

congest icn 
fibrinoid degeneration 
focal a.rt:::riolar deger:eration 
oophoritis 
thru~ 1 

mineralization/calcification 1 

cholesterol. cleft formation 1 

luteinization 
panar:teri tis 

Testes 

unilateral fibr~is 
" " mine:calization 

atrophy/hypospeanatogenesis/ 
C:cegeneration 8 

1 
l 

18 

Table 6 (continued) 

27 
2 
l 
2 

3 
4 

l 

10 
22 

1 
l 
7 

1 
2 
2 
2 

l 
1 
l 
1 
l 

28 

30 
1 

5 

1 
2 

1 
18 

2 
l 
1 
3 

1 

1 

iS 

29 

2 

l 
2 

l 
1 
3 
l 
l 
1 
l 
l 

2 
18 

4 

4 
2 

l 
1 

1 -:· 
- i 
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* Histamorphclogical observations at :>2 weeks, during the study, and/or the con

clusion of the study 

DISCUSSION: 

The study \,las evaluated primarily as an oncogenicity study and not as a 

chronic to:dcity study as \'lell, since the mouse is not usually considered by the 

EPA as an appropriate species for chronic testing (p. 37375 o: 1978 Guidelines) 

and the rationale for selection of the mouse as the species of choice for chronic 

toxicity evaluation was not given. This justification for use of an alternative 

rna~lian species is also requested in the final 1982 EPA Guidelines. 

In term.s of methodology, a number of tissues/organs were not examined includ-. 

ing the trachea, salivary glnnds, ski:l, esophagus, colon( cecum was taken), rectum, 

spinal cord, sternum (femur ~<Jith lxme marrow was taken after 12/21/78) , musculature, 

gall bladder, and aorta. HcMever, these are not considered critical to the deter

mination of histopathological char.ges v;hich might occur from compound treatment • 

M important deficiency is the lack o~ stability data on the stock dinoseb fran 

which the animals were dosed in the dietary feed. 

A MTD (maximum tolerated dose) appears to have tee:1 established with the high 

dose group (10 mg/kg/day) fot· both the male and female mice based on reduced food 

conversion efficiency, the presence o: lenticular opacities in rrales and fe:nales 

and reduced body vraight gains in the fr=Inales. .1-\lthough the rates of tody weight 

increase for treated mice v,>erc essentially similar to the controls thrcughout the 

study {see Table 4 and Figure 2 in the study repor!_), an examination of feed 

conversion (Table 1 of revie\'l) a1.d the incidence of lenticu1ar opacities (Table 4 

of revie\'l) indicates a biological effect without the production ~f excessive 

mortality"·-in fact group sur>~ival for boLh the n<ales, and ~XJSsibly the fernales, 

appears to be increased in the mi•J- and high-dose groups. The females in the 

rradium and high dose groups have a dose-t·el::tted reduction in the rates of body 

weight gain. There is ar. indication of hepatic necrosis at the mid- and high

doses (see Table 6) in both sexes, suggesting that dinooeb may have prcxluced 

toxic conditions in the liver. with al:.eration of physiological conditions such 

that there could have been a qualitahve effect on the inC:uction of e-,.., ':'bserved 

liuer tumors (see OSTP 1984: Fed.Reg. Vol.49 No. 100, 21635}. No excess recrcsis 

is suggested in the lO'n dose group ¥Jh?L'"e the turrocs appear elE-vatecl also. 

Although reviev.,ed p:cirnc.rily as an oncogenicity study, since the mouse is 

us'.;;illy not considered by the EPA cs ~.n appropriate species for chronic toxicity 

testing, the study faih!d to J?st:~.!::•U~r. a t\'Ct:L fer a n·.mter.: of toxic o:: potentially 

1 D 
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toxic effects. vihile a NOEL related to foc:d consurrption data [focd conversion 
(see page 5)·--a measure of the conversion of ingested foa:l into l:xxiy mass] appears· 
established, the study did not establish a NOEL for the folla-dng: 1) an increase 
in the rate of developnent of lenticular opacities in both sexes which was 
noted by 78 weeks in the mid- anel high-dose levels t:.ut not evaluateu :i.n the la·l 
dose and 2) adverse effects en the reprcductive organs of both sexes including 
t.he uterus and testes which are suggested by the treatment-related lesions 
observed in this study. In the uterus there is a consistent increase in the 
nt:mber of lesions observed in tne treated· females as canpo.reel to the controls in 
all dose grouJ,.'lS for cystic endanetrial hyperplasia. A similar situation is 
ObServed in the testes "lith a report ot atrophy ;:-typosper::atogenesis/degeneration 
and dystrophic calcification in the dosed males which appears cc:rrq;>ound-relateo. 

A statistically siyniticant (p<O.U5), treatn~nt, but not dose-related, 
i1crease in liver adenanas and adenc:nas plus carcinanas V.'3.s reported in the 
study in treated female mice when the controls were ccrrpared against treated 
mice. Also reported was a statistically significant {p<0.05), treatment-related 
increas'2 for canbined data for these neoplasms (all lesions in bath sexes) when 
co.npaL·ed against the cornbined control m .. ,.le c:nd femle incidences (all lesions). 
The treated males did not have any statisU.cally significant ditterences. )'ihen 
ccrrparin1 t.he incidences of adenana for control versus total treated mice, thera 
was a slightly higher treated incidence (control= 15. 7%, treated= 23. 3%). The 
study report also noted that in both sexes canbined, the incidence for adenana 
in treated mice approached statistical significance (p<O.l). There diel not 
appear to be any treat.Irent-related decrease in the latency period for develcpment 
of the liver adenomas or carcinomas. An additional statistical analysis per
formed to confirm the findings of the study report suppJrted the orig:i nal analy
sis as well as indicating that the addition of historicr.l control data did not 
alter the findings. 

Alt.l-tough there were statistically signifi.cant. incr.e::;ses refA'"lrted in the 
few':'!le m.i.ce for liver acicnomas ana adenomas plus carcinonas ::ep:xted, it: is 
questior:able whether this constitutes d true onCCY::Jenic resp::H:se v1hich is of 
biological sigr,ificance f.o:: the follading reasons: 

0 the tLm;ors are not ir.duced in a. dosE-de~ndent manner, Le., the response 
is not a tunctwn ot the~ntratio:~ at tt1e pi:esl..II'r.80 target organ--a b. 

assumption ot toxicological exper-imentation 

o the tumors are found onlL.J._~':~'£ (tc-'frr.1les) 

o the tLLl1\ors are basicallv ~::n..:._s.!lt. ard rot life threatening 

o there is }10 d~£E~_j.n the la':er~<::_y..J?8do::i for the developrrent ot this 
tur;;or 

0 the small elevation of h~patic necrosis &t the mid- and high-·dose groc1ps 
suggests that ~y~re ti_~-~t:eforgan inj~l~:i_ may have teen produced. [):)sing at a 
concentration which may produce severe toxic ins'..!lt coold result in an aberra·1t 
effect en liver ::NA such :::s Increased me-i·.i:ylation, altered metabolism and phac:n::tco
dy:-J.GIPic par:-z.meters (0, Paynter, S.E,?. f•x Gr.co;§enicity, June, 1985) vlhich co~ld 
:;'remote an oncogenic respcnse not likely to be seen at 1.cwer:-, less to::~.c ccnccr.tra.
tions 
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0 in the fen~les there is a slight increase in the survival tUne at all dose 

levels over the control animals (control'"' 30% vs lo.·1 dose= 34%, mid-dose= 33%, 

and high-dose= 39%) v7hich could all<A4 more time for the expression of latent 

tUinors. This is suggested by examination of: the time tumors were observed in the 

animals: 

Week of tumor observation 
adencma carcincma 

l mg/kg 1 at 93 v1ks l at 93 wks 
2 at 97 wks 
3 at 100*, 101* wl<s 

3 rrq/kg 1 at 96 wks 
l at 99 wks 
5 at 100*, lOt* wks 

10 mg/kg 5 at 100*, l01* wks 

'~' ter:minal kill 
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DATA EVAIUl\TION ROCORD 

A. 3 Generation Reproductive Study 

STUDY TYPE:: Three generation reproductive study in the rat with teratology and 

bahavorial data 

CHE"tiCI\L: Dincseb, 2-sec butyl 4 ,6-di:litrophenol 

TEST l"lP.TI.RIAL: Technical grace dinoseb; br<::Mn crystalline solid (batch lf 1-"N 2000-

25} of 98.0% purity; blended with the basic powdered diet in a Morton 'SOE' batch 

mixer or a (.,ardr~er 3C double cone blender. 

STUDY IIJENI'IFICATION: 

a. Title~ "Dinoseb 'Ihree C-ereration Reproductive Performance Study 

in the Rat (Dietary ) Hazleton Eumpe <~2006-50/19) 

b. Latoratory: Hazleton Laboratories Europe Ltd., 
Otley Road, 
Harrogate, HG3 lPY, 
England 

c. Study Number: 2006-50/19 

d. Study Date: At2~J'-1St 1981 

e. Study Director: L.F.H. Irvine, B.Sc. 
Deparbnant of Small Animal Toxicology 

" Cas\vell # J92DD; Accessiun 1< 259499-259506; EPA il: 54299-Q ( 2) 

COt\CLl'SIO<S: 

L Reprcductiv_:a findin;;s: 

'i'l:er;;, is a cons ccmpoune-r:elated decrease i.n bcdy weight c;ain c..t the 

hic;h dose in beth adult males and females 1n the pre-mating period in ~ three 

genGrc.ti.cns, ;h:.ch continues in the treated r..ales and fe.'nE>lss during watir;g, 

;;>esc-mat L~.;;;, etc. A sysr:e:.11ic LEL is thus esta~Jlished at: 10 rng/kg/dav ( LDT} basec 

on ;_)arental~wsight gain and the NOE.L is 3 Jl9/k;f~:L· (Tl':e -systemic LEL 

of: l rrq/k:;;/da:/ ( LDT) csterrninad in the relat2d 2 gena::-aticn reprcductive study is 

si.rr.ilac t-.:; the ;;>:lrental 1\0FL (3rn;;/kg/d::zy) for syste:nic toxicity determined h 

this stuc~tl. 

The :1ean fetal w;sights w·are affE:cted by dinoseb administn,ti.on DJt uith a 

~d-<;h of vadab:i.l:i.ty. Decreappj ""eighLs ,-;ere obse~,,.ed o:c sug:;eo::ted in 

:o->FV:, F1->P22 , and F2-->F3a gc:::ups wit'l the Fo->Fl:> p1p w-eights 
dimintshed (coi'bined sel:'S!s) at o;:,.y 21 at. a~.l dos<:: lev~ls CO"<>parsd tc cxntrols., 

Si .. r.c::;: the f?Up ·-:osights at birth ·..;<:::-e si.J::ilar, the decr.::ased pup >t2~ght s:airs at 

2l ir.-:::iccte a repr:ccuctive effect cf dF'loseb related to the lactation per:ioQ. 

Basej '::n -::18 t:::-,dings fer decreased a rer;rnxluct:_ive L8L of l r:9/kg/~ 

5.~ c:e:e~··.:r:·:::d and a ~"rc~-? r,ot. 
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2. Teratolcgy 

Dir.oseb may be fetotoxic but the findings are variable. In the Fo(Flb)pt:ps 
there was an appc1r<:lnt dose-related increase in the overall skeletal defects 
("minor" fetal ~fects) as compared with the control which was statistically signi
ficant at the high dose. For the F2{F3b) pups there was an apparent canpound-rela
ted increase (not statistically significant) in the total number of "minor" skele
tal defects due primarily to an increase (treatment-related) in sternebral ar;cr
rib defects. Hov~ever, the F2b pups did not appear to shou any doc..,e- o~:· ccrnpcund
related effects. 

A NOE:. cannot be establisl:ed due to the small small number of dams utilized 
(9 to 10), tte lack of litter incidence for fetal defects, and the variability 
of pre-implantation loss in the controls. 

3. Behavioral data 

No significant post-natal toxicity is ascribed to dinoseb administration at 
the doses studied in this assay in light of the sroall number of animals studied 
per grcup, tt~ finding of a srr~ll weight change in ~~ly one group of rats (Flb 
males), and the lack of consistent, statistically significant effects. 

With regards tG the methodology for the study, a major deficiency in the 
study was the significant varieJ)ility of the estimated dcsages fed to the animals 
d'..lring the study as well as uncertainty regarding the analysis of t.'le content of 
the fortified diet and the concentration of C01l;:x:ttl'"!d actually present in the 
diet. In addition, the repor:t indicated the loss of fo:xl records for weeks 9 and 
14-·65 br both males and females 1-ihich precludes an acc .. .lrate est irrate of the 
administered dose. 

This ::>tt:dy is d.assified Cere SUJ;!~.mentary data. 

2· 
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METHOOO: 

A photocopy of the methods section has been appended. The fo.!.lan~ing comnents 

are noted: 

1. It is ncted on page 10 of the report that extreme fluctuations in temperature 

and humidity occurred, b.Jt a reason(s) is not given for the changes in the envi

ronment (see appended enviro!ll1lental charts) • HO'_,I'e·,rer, such changes rrrJst have 

been considerable since a number of deaths in roth the males (2) and females (15) 

in the F2b gen:zrations w-ere attributed to such extremes and pulmonary diee'iSe (e.g., 

congestion) appeared to be a frequent finding in the parents. 

2. The stability and hanogeneity of the test sutstance are of particular importance 

in a long-teon test: 

a. It is unclear as to whether the stability of technical Dinoseb itself was de

ternti.ned; this is critical since all the dietary mix was prepared fran a -single batch 

of test material shipped from the manucactt\rer, I'iCf,./ Chemical Pacific Ltd( p. 12, 

Volume VI). 11, volume XI). Edgerton and Mose.rn:;Ul (J'.Agr:ic.Ch3m.,26(2):425,l97~) 

observed that their 2-sec-butyl-4,6-dinitrophenol (DNBP) liquid analytical standards 

significantly degraded(27% loss after 72 hrs} when stored in clear glass bottles. 

l~re the internal standards of I)!I."!QC (4,6-dinitro-o-·cresol) and Dr-!l3P used i!'l the 

calibration curves and subsequent dietary stability tests ( D."~CC only) adequately 

controlled for chemical degradation over the life of the study? 

b,, Stability studies v.'ere perfonrLorl for dinoseb in the feed (pages 141-143), for· 

diet stored at room temperature ( + 22°C) or frozen ( -20°C}. Mean values v;ere 

presented but no indication of the variability of the samples analyzed . .,,ere 

pt:esent"~d, e.g., sta,-,dard devic:.tion • 

3. The vagina, uterus, and seminal vesicles were not elw.mined histclo..']ically as 

requested in both the 1978 Proposed and 1982 Final Guidelines for Toxicolo;ry 

Testing. 

4. A smaller number of adult !:"ats were examinfdd per dose group in the F2 :nales 

2nd fe:nales (10 each) fer necropsyj:Clistopathclcgy than required by the EPA Guide

lines {1978) v.'hich state.d that for the F]_ adults (no third generation breeding viaS 

required in this test protocol) 10 f'\ales and 20 females v1ere to be subjected to a 

con1plete grces necropsy an::'l histopathology examination. The 1982 EP;>, Guidelines 

request full. histopatholcgy on the vagina, uterus, ovad:.;s, testes, epididyrllls, 

seminal vesicles, prostate and target organ(s) for all i·>igh dose and control P1 
ar.d F1 ( ?o and F1, respectively, in the st.uC::y u!!der review) animals select eel for 

r.~ating. 

5. Food coPsumption records Here lost for ;1wks 9 and 14-65 for both rrales and 

females. The calculaticn for dinoseb intake (pages llO, 111) indicates that there 

1vas considerable var'i.ability J.n the doses administered based on the v1eekly diet 

:.ntake and that the nGrili.nal dcsages are only a crude estimate of the &"'\l::Ju-,t of. 

:est ar.-ticle too re<ts r,:;ceivec. In the Oj!inion of the reviewer, the v.:1ria.:Jilit:y 

in the di~:;tary fer:::j is u:~acceptable (a 15':\ variatio:~ would b9 2ccepta..'Jle). Tne 

colla<"Jir'"'] is ar. average of the recccds repor-ted~ 
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Groups (average with range) 

Hales 

Females 

RESULTS 

~g/da~ ~kg/day 

0 .961{ .51-1.27) 

L20l( .73-1.67) 

2.934(1.54-4.06) 

3.548(2.3-5.09} 

l. Parental body •,,>eigl'.t changes : Table 1 

10 mg/kg/day 

9 • 7 4 ( 5 • 3-13 .19) 

11.478(7.06-17.84) 

Group mean parental body v1eight gains (g) are presented in Table 1 below. 
There is a consistent, compound-related decrease in body v1eight gain at the high 
dose in both males and females in the pre-matir.g t:edod in all three generations 
[ Fo (325 and l44g:controls vs 218 and lllg=high dose, respectively); F1 (419 and. 
204g= controls vs 357 and l85g=high dose, respr.:->ctively}; Fz (358 :md l95g=controls 
v.s 310 and 180g=high do...::.e, respectively} l. Although b'1e mean weight gains fluctuate 
considerably, the rr.'1les continue to exhibit a lower weight at the high cose than 
the controls during the period from mating to the study's C0'11flletion [FJ.a {83g=con
trol vs 6lg=high dose); Fza (55g=control vs 2lg=high dose}; F3a {38g=control vs 
25g=high dr.::se) J. 

There continues to be a consistent but slight decrease in fewale v.'Bi<;;hts dur
ing the gestation period in the a and b mat.iP..gs in all ti1ree generation..s :>t the 
high C'Jse [Fla (l08g=control vs lOlg=high dose); Flb (l36g=control '-'S 12Cg=high 
dose); F2a (l36g=contro1 vs llOg=high dose); F2b (ll3g=control vs lOSg=hi~h dose); 
F3a ( l04g =ccn!:rol vs 94g=hiqh do:Jse); F3b ( l2lg=co:1trol vs l04g=-high do2e)] • This 
apr;;2aJ-s to r.re follo~.;ced by a cor,sistent "rebound" effe.:;t in w2iqht <::.t the high dose 
ccnpa.red to t.he controls in all the lactation p2dods, i.e, f'.t.:1 (-l:t.g==control vs 
+2g=high dose); FJ.b (+3g=contro1 vs +20g==high Gosc); F2a. (+l01;)'=o.;atro1 vs -:-l3q==high 
dose); F2b (-ll}:]=contwl vs +8g=high dose); F]a (+2g =ca1trol vs +23g=high dose); 
F]b ( +l7g= control vs +22g=high dose). Ho11ever, tha exp:anat.ion for this phencrnenc:-~ 
is uncertain since tl:e females ~;;ere continued en the corr::;?Ound during the lactation 
period. 
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Table l: Group mean ~rental body v.>eight gains(g} 

Pericd ~q/d~_ 1 II>:;;!/kg/day_ 3 rrq/kg_/ day_ 10 rrg/kg/ day 
[Fol 
Pre-mating(l-14~hS) 

Males 325 308 313 218 
Females 144 132 132 111 

ifiaL 
Gestation(0-21 days) 
Fema.1es 108 114 107 101 

Lactation(l-21 days) 
Females -12 --1 -2 +2 

!·1atirrJ-study end(2l.<~k-29wi<) 
t·:ales 83 58 80 61 

(F1b) 
Gestation(0-21 days) 
Females 136 137 131 120 

Lactation(l-21 days) 
Females +3 +lO +3 +20 
TFl] -----------· 

r>re-rnating( l-l4wks) 
Males 419 :n7 402 . 357 

Females 204 1B3 213 185 

i!.?..al 
Gest.ation(0-21 days) 136 122 139 llO 
Fe:n.ales 

Lar::ta.tion( 1-21 days} 
Females +10 +18 +12 +13 

Mating-study er.d(21-30vlksi 
Males 55 47 33 21 

(F2b) 
G=station(0-21 days} 
Fe:males 113 106 118 109 

Lactation(l-21 C.2ys) 
t'ernales -10 -5 -5 +8 

(Table continued on next page) 
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Table 1 {continued) 

Period 0~~ _!3/kg/day 3 rrg/kg/ day 10 rng/kg/da:i_ 

lF2J 
Pre-rnating(1-14wks) 
Hales 358 324 367 310 

Females 195 191 207 180 

( F<al. 
Gestation{0-21 days) 
Females 104 105 103 94 

Lactation( 1-21 days) 
Females +2 +22 +24 +23 

l"latirg-study end(22-29wks) 
Hales 38 61 60 25 

ibbl 
Gestation(0-21 days) 
t'ernales 121 117 120 104 

Lactcoticn(l-21 days) 
Ferr~c>les +17 +10 +6 +22 

2. .£sx:d consumption (see Table 2 belD'I'l) 

No individual animal data were provided. Investigators i:~dicated that th;; 

data were for the first l3 v."E:;;ks of the Fo generation and last 22 \\Wks of F 2 

genercttion (F'2a and F2b)---it is unclear \·lbich data relate to Lhe respective 

generations. As indicated in Table 2, the e>pparent nP.an food constmption data 

for the female~ essentially coubled due to increased eatin;J ty the iactating 

daws and t.he pups eating food during later stages of the w'eaning per-iod. 

Table 2: A'Jerage of the graup mean food cons~ption (g} data 

1-13" 

!'!ales 
Females 

66-87 

29.83 
32.17 

30.42 
29.67 

33.08 
32.25 

30.75 
31.75 

Hales 29.13 29.59 31.41 32.04 

Females"!" 54.55::....,...--------'s:...:·9'-'.'-7-=3..c ____ ___:::_;:55 ~o _____ 52.36 

iii \,'eek 10 data missing 
t number of mean values 
intake dc;;i::les and pups 

frcm the littering/lactation period 1-;::en fcnale fcr-..Xl 

also eating fcod du.::-ing l.::ter sta~2s 
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3. _§rouE.._~I?rcductive Indices: Table 3 

Group mean reproductive indices are presented in Table 3 below (mean litter 
size is presented in Table 4). No significant effects were noted upon examination 
of the adult data for male and female fertility, and the gestation index--·a 
measure of the nu.:uber of pregr.ant females with live pups--for eit."'"ler Fo, F1 or Fz 
generations at any dose level in either m:>ting (a, b). Further, tz1ere was no 
indication of any real canpound-related decrease in fetal viabili':y in any gen
eration as measu:tt:d by the live birth index (measure of pup viabitity at birth), 
viabiHty index{pup viability at day 4}, or lactation index (pup 'liability at 
weaning) 1 although there is a slight decrease in the viability injices at the mid 
dose-in the F3a and F3b litters. 

There were no signif .;.cant differences between the control and treated group 
rnsan litter sizes, although the control lit ted '1Q groups \vere sc:xrewhat smaller 
and more variable in the F2--->F3a,b groups as canpared to the twc, ot.her genera-· 
twns lFL,->f:;a= llJ.3{2.4Cl), Fr->F3b= lU.5(3.53) versus F'o-·->Fla= 13,2(2.28), Fo 
-->F!b"'l:.-:. 7(2. 29) i Fl-->Fz21= lJ .l( 2.12), .fr-> F2b= LJ. 8 ( L 97)]. 

4. Mea!1 Fetal InCiices (Litterinq_group): Table 4 

examination ot the mean tetal ina ices (Table 4) inaicc:t.es that a number of 
parameters were aftected, although of a sonJewhat inconsistent nature. 

The Fo->Fla data do not suggest any signiticant carpound etfects on tetal 
1vetght at birth (although the per cent increase in pup weights for the treated 
grc'Jps djd fluctuate sa.~ at both days 4 and 21 post-pcrtum) but decreased viCight 
gains occur in all the other littering groups except for the last mating (Fz-->F3bl· 
Fo-->Flb pup weignts .,vere diminished (combined sexe::> unle£s other·.vi.~e iP.dicated) at 
day 21 at ull dose levels cr:;mpared to controls (4l.?.g/cont., 37.-lg/lcw, 37.8g/mi0, 
37.0g/highT--and tl::e per cent v.oaigrt ,;_nc;rease:; (524.1/cont., 480.0/lov, 455 9/mid, 
460.6/high) were statistically significantly(ss) lo,.:er at all d85~ l'::''Jels (p<0.05l. 
This is reflected by the lo.,;t:.r pup ,.,;eight gains seen in Uie-Ii1dividua1 sexes at 
day 21 and indicates an eff.ect of dinoseb on the pups during lactation since the 
pup v1eights at birth ware similar, 

Although not statistically significant, similar effects to tnose in the Fo--> 
FlJ) littering groups ·,;ere noted in the Fl->Fza pus weights(g) at d::>y 21 (see Ta
::Jle 4) again suggesting e co;rpounJ-related ~ttect during the lactation period and 
which could relate to an iradequate milk supply (hormonal or systemic effect in 
the dallS) or to a direct tOi{ic effect of tl1e cJinoseb on tae pups. 

111e toxicity of dinoseb in the Fz-->F3a littedng grouiJ is d2_fferent in t.he~t 
a statistically signiticant decrease in pup weight(!]) at day l at all dose le·.rels is 
observea as compare;:J to control valuest6.5gjcont., 6.0g/lo4, 5.&]/mid, 5,ljgjhigh; 
p<li.US or p<tJ.Ul). Virninisned \·:eight gair.s are seen at day 4 [9,Sg/cont", l:!.4g/ 
lo~v, l:3.2g/mid(s.s.), !>.lg/high)J ana at day ~l (weaning) [J6.5gjcont., 3~.~9 /lo', 
31.. 6g/:nid/, JU. 5g/nigh (s.s.) J • 'fhis again indicates a detinit.e reproductive toxi-· 
city o:::curir.;J initially durlrY.J gestacioa as i.nhibinon ot tetc:.l gr,5 .. 1th a:1d c.cntin-

d"nng the la.ctatio:1 period~ 
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Table 3: Group ~ean Reeroductive Indices 

Parameter 0 mg/kg/day 1 mg/kg/day 3 11':9/kg/day 10 mg/kg/day 

Hale Fertilily(Folt 100.0 100.0 100.0 100.0 
Female Fertility(?0}t 100 .o'1 92.0'll 100.0 98.o" 
Fn->F]a 
# animals mated 23 25 24 24 
*anh~ls not mated 2 0 1 1 
t* pregnancias 23 24 24 24 
mating index 100.0 96.2 92.3 100.0 
fecundity index 100.0 96.0 100.0 100.0 
gestation index 100.0 100.0 100.0 100.0 
live birth index 98.7 93.6 93.7 97.2 
viability index 95.0 98.2 97.3 96.4 
lactation index 91.9 92.3 9-l.B 87.7 
fo: >FJ h 

* animals mated 24 25 24 25 
#animals not mated 1 0 1 0 
# prq:;nancies 24 22 24 24 
matirg index 100.0 100.0 100.0 100.0 
fecundity index 100.0 88.0 100.0 96.0 
gestation index 95.8"1 100.0 100.0 100.0 
live birth index 93.2 100.0 100.0 100.0 
viability index 97.6 100.0 100.0 100.0 
lactc:;ticn index 91.3 93.5 86.8 91.1 

Hale Fcrtility(F1)t 100.0 100.0 100.0 100.0 
94 .o~l ~' 97.9.oif 93 .8~1 Fe:nale Fertility(F1 )t 89.4 

F]-->F2aL 
a 
Tt animals mated 25 22 n 25 
#anirr.21ls not w.ated 0 3 3 0 
;t pregnancies 25 20 22 24 
matin;J index 100.0 90.9 100.0 86.2 
fecundity index 100.0 90.9 100.0 96.0 
gestation index 100.0 100.0 100.0 95.7 
live birth inc€x 98.8 S'9 .2 99.3 99.2 
viability index 96.0 %~9 94.9 95.7 
lact.ation index 97.1 98.0 95.7 95.5 
F] -·->F2b. 
if animals mated 25 25 25 23 
;tanimals not mated 0 0 0 l .. pregnancies 22 22 24 21 u 
fJating index 92.0 76.7 86.2 88.5 
fecundity index 88.0 88.0 96.0 91.3 
gest&tio.> index 100.0 lOO.O 100.0 100.0 
live birth index 99.5 94.3 91.3 100.0 
viability index 98.4 100.0 94.0 99.3 
lactation index 97.9 99.4 97 .. 5 99.3 

(continued on next page) 
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Table 3 (continued~ 

Parar:~eter 0 mg/kc;1/day l rrg/kg/day_ 3 mg/kg/da;t 10 mg/kg/day_ 

Male Fertility(F2)t 100.0 100.0 100.0 100.0 
Female Fertility(F2H 96.0 98 .o~r 100.0 100.0 

.f.J->F~ * anhuals mated 24 25 25 24 
#animals not r>~ted 1 (1 0 1 
If pregnancies 23 24 25 24 
mating index 100.0 100.0 100.0 92.0 
fecundity index 95.8 96.0 100.0 100.0 
gestatio'l index 100.0 100.0 96.0 100.0 
live birth iru::ex 99.2 100.0 97.0 99.2 
viability index 91.9 9.!.2 78.4 86.8 
lactation index 97.7 89.6 98.7 96.4 
!)-/F3b 
# animals mated 25 24 24 25 
#animals not r..ateG 0 0 0 0 
# pregna.ncies 2-i 24 24 25 
mating index 100.0 100.0 95.8 95.8 
fec.:t.mdity index %.0 100.0 100.0 100.0 
gestation index 100.0 100.0 100.0 93.3 
live birth incex 91.9 99.3 97.1 98.6 
viability index lCO.O 100.0 88.7 92.4 
lactatior. index 96.0 97.2 96.0 91.0 
·>r co.r.bim;d Fa and Fb generations; 'i incorrectly calculated in repor·t 

F2--·>F3b do.ta indicate an increase in preweaning loss (%) at ti-,t! JT<id-· a'ld high 
dose {statistically significant) as c:crnpared to t.JJ.e controls (1 L8/cont., 17 .3/m:.:.d, 
17 .0/high), lxt n:J ether. eff;s:8ts or. f0tal indi.o2s were noted for this m.ati~. [.~n 

incr.ease is ah::J suggested in the F2->P3a groups (all doses), although no statiE
tically significc.nt chan;Jes 1<ere reported ( 11.0/control, 15.6/la.·l, 25.0/mid, 
17 .0/high). 

Gonadal organ ,,;eights and or·gan-to-body weight racos are presented :::.elo.,r in 
Table 5 for bot.h :nales and females fran the F2 adults and F3b pups since tl-jese >·rere 

the 0'1ly d?.ta pcC'lh:?d thA investigators. Ho consiste.'!::. pattern of changG can 
be o:::Served al'::tcugh tl~:?. or-gan-t::r-b.:)dy v.·eight ratio in the adult treated males is 
higher for ei.t.'ler g<'nad ( .314/cont, 380/high:left; .326/cont., .389/high:right) 
or for thf! tota::.. ~"eight ra\: io ( .640/cont., • 769/hi.gh)--an effect which may be 
relat:ed to the de:::re:>se'j t.o:Jy '\>:eight of the male :cats in the high dose group( see 
t:arental lx.dy ·~~eight discussion.) • 
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Table 4: t".ean Fetal Iodice~. {Litteri~o'12l_ 

_.2._ lTi'.lf"g[~- _] rog/kg/d~- 3 nr;J/kg/da_y_ 10 m;:/kg/day_ 

% pre-weaning loss 
ratio males: fem:lles 
mean litter sizea 
pup \lt • day l ( g )t 

pup \it. day 4(g)/ 

% \>Tt. increase 
pup wt. day 2l(g}/ 

'% vn: .. increase over 

weaning [::.edod 

wale pup wt. day 21(g) 

fe,nale pup \<Tt. d:q 21 (g) 

ElL >F1':1 
% pre-w::aning loss 
rc.t io rr,:11es: females 
mean litter sizea 
pup wt. day 1{ g)'!" 
pup wt. day 4(g )/ 

!! wt. increase 
pup Ht. day 2l{g)/ 

% v;t. increase ever 
;;eaning period 

13.8 
l :1.10 
13.2{2.28) 

6.4 
8.8/37.5 

35.5/454.1 

35.9 
35.5 

16.9 
1:1.19 
12.7(2.29) 

6.6 
8.7/31.8 

41.2/524.1 

15.2 
1:0.94 
12.4(2.84) 

6.6 
8.8/43.9 

3B .9/489.4 

8.7 
1: l. 07 
13.2(1.96) 

6.5 
9.2/41.5 

37.7/480 .0" 

.9.0 
1:0.88 
12.5(3.18} 

6.3 
8.9/41.3 

37.1/488.9 

37.4 
3G.8 

13.2 
I: 1.02 
12.6(3.26) 

6.8 
9.2/35.3 

37.8/455.9* 

male pep v:t. day 2l(g) 42.0 38.8 39.1 

hm§l!::_eup vtt-=--~~~J.£l_ __ 40. 5 ____ ~_4_ ___ 2._~--

.f_r->...S>.a 
\' pn:l-\•'2aning less 
ratio n3les:fema1es 
rr.ean l!tt.:r sizs3 
pup wt. d<>y l(g)t 
pup wt. day 4(g:/ 
% wt. :ncrease 
~up wt. day 21(g)/ 
% •.ft. increase over 

p2r:ioJ 
r:1ale pp 1.;t. day 21( g) 

female pu? wt. day 2l(g) 

D_::->_!::2\:L. 
% pre-·,..eanin~ bss 
rado :1.c2~.es: ternles 
~ean litter sizea 
~)up wt. cay l(g)t 

Pll:? wt .. day 4(g)/ 
'C ,,..: • increase 
pup \-'t. day 21(;;)/ 
% -.,t. incr-ease ::Jvcr 

pericd 

8.0 
1:0.89 
l3 .1(2.12~ 

6.2 
8.1/30.6 

36.9/495.2 

374 
36.7 

4.1 
1: l.Ol 
l3 .8{ 1.97) 

5.5 
9.1/65.5 

32.8/496.4 

5.7 
1:1.10 
l3 .1(3 .32) 

6.3 
8.0/27.0 

36 ,fJ/471.4 

37 .l 
35.3 

6.3 
1:1.14 
lJ. 4 ( 3 .07} 

6,2 
9.8/58.1 

36.6/490.3 

9.8 
l:LH 
13.5(2.44) 

6.0 
8.4/40.0 

33.9/·165.0 

34.2 
33.4 

10.9 
1:0.97 
14.7 ( 2. 25} 

5.8 
9.0/55.2 

l7 .8 
1:0.97 
11.9(3.50) 

6.3 
13.7/38.1 

32.9/422.2 

32.9 
32.3 

8.9 
1:0.91 
12 .l( 1.66) 

6.6 
8.8/33.3 

37.0/460.6* 

38.2 
36.0 

9.3 
J :1.05 
12.1(2.76) 

5.e 
7.7/32.8 

33.9/484.5 

3~.5 

33.3 

1.3 
1:1.17 
12 .8( l.ll) 

5.9 
9.0/52.5 

32.2/445.8 

r:~:'\let:upivt.day2l(g) 33.5 37.8 32.9 32.a 

~o:::_:;J:. rS-';f'--: v:::-:, _±da~-f·f·~ ( ~:~---i:-1~]·-~ ·-o:-:--( J~0J_. ~r:·-.~._ -:t-P-s-c-t-,-)c:..3l::..::..:. 3:___ ___ ____,3 l. 8 

SJ.g .... [ 1Canc.L1 ;. 1.er _ .. t ~rc.n cc;n~..roJ.:::. =-' .v_,, ,_ _ 

a r,u:rc!::er o:E PUt:S l:x::-J:n per ca:ns (S.D.) 
(table ccT~tir.ued on r.ext pa.;e) 



'II pre-weaning loss 
ratio males:fe~ales 
m2an litter sizea 
pup vlt. day l(g}t 
pup vlt. day 4(g)/ 
% wt. increase 
pup wt. day 2l(g) I 
% \,t. increase over 
weaning period 
male pup wt. day 2l(g) 
ferr>ale pup vit. day 2l(g) 

% pre-v~aning loss 
ratio rnales:females 
rrean litter sizea 
pup ,.,t. day 1 (g) ·t 

pup wt. day -l(g)/ 
% wt. increase 
pup wt. day 2l(g)/ 
% vt. increase over 
.. -eaning period 

Table 4 

0 reg/kg/day_ 

ll.O 
1:0.99 
10.3(2.48) 

6.5 
9.5/46.2 

36.5/461.5 

37.3 
35.9 

11.8 
1:0.82 
10.5(3.53) 

5.8 
8.5/46.6 

33.4/475.9 
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(continued) 

1 m;,~/kg/day_ 

15.6 
1:0.76 
11.5(2 .45) 

6.0* 
8.4/40.0 

32.9/448.3 

32.9 
32.4 

3.5 
1:1.01 
11.8(3.35} 

6.2 
8.9/43.5 

33.0/432.3 

3 mg/k9/dav 1_ 10 mg/kg/day_ 
,.yt-~:i~..,. 

25.0 17 .o 
1:1.00 1:0.79 
12.'3(2.18) 10.8(2.04) 

5.8* 5.8** 
8 .2*/41.4 8.1 **/39 .7 

32.6/462.1 30.5**/425.9 

33.4 31.0 
31.8 29.9 

17.3 17 .0*** 
1:0.93 1:1.14 
12.4{2.62) 10.5(3.16} 

5.8 6.1 
8 .l/39 .7 8.5/39.3 

30.6/427.6 35.2/477.0 

male pup vlt. day 2l(g) 34.3 33 -~ 3l.l 36.0 

_!:errale pup -wt. day 2l{g) 32.0 32.4 _ _ ,-,---_3_0_.0-,-_____ 3_4_._7 ___ _ 

t fra.1 ani.rnals giving birth to live pups (rre&n of b.:lth sexes} 

s;_gnificantly lc,;er than the control group {p<O,OS: Wilcoxon's test) 

*'"significantly lo-.,>er: than lhe control group (p<O.Ol: Wilcoxon's test) 

''"'* significantly higher than the controls (p<G.05: Fisher's test) 

a r.unl.ber of ;;>ups per dam (S.D"") 
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Table 5 : Organ we i.ghts/organ-·to-body ·,,'eight ratios: reoroc!uctive organs 

Fr->F] 
Gonad mean \>lt(g), ( S.D. )/organ-to-b.wt. ratio(%) ,(S.D.) 

F2 adults Left Rigl~t Total 

lt1 1.6( .481)/ .314( .083) 1.7(.520)/.326(.096) 3.3( .982)/ .64D( .174) 

1F .053( .012)/.017(.003) .049{ .008)/.016(.002) .102( .019)/.033(.004) 

21'1 1.6( .145)/ .329{ .047) 1.7(.221)/.341(.054) 3.3(.352)/.670(.098) 

2F .057( .015)/.019( .006) .054(.009)/.018( .004) .111( .021)/.037{ .009) 

3rl 1.7( .232)/ .313( .047) 1.6~.284)/.311(.055) 3.3(.500)/.523(.099) 

3F .047(.013)/.016( .004) .048( .009)/.016(.003) .095( .019)/.032( .007} 

4M 1.55( .246)/ .380( .065) 1.58( .187)/.389( .063) 3.13( .416)/.769( .124) 

4F .050( .015)/.018( .007) .054( .017)/.D19(.008) .104( .031)/ .037( .015) 

~rogeny 

lM. .430( .066)/ .516( .048) .430( .0661/ .516( .04R) .861( .;33)/1. .0( .097) 

12 .012( .003)/ .016( .003) .013( .. 003)/.018( .004) .025( .004)/.034(.002) 

2M .291( .117)/ .395( .083) .300( .118)/.408( .089) .591( .234)/.803( .l/2) 

2F .015( .002)/ .020( .004) .014( .003)/.019( .007) .028( .005)/.039( .011) 

3M .380(.084)/.661(.314) .400(.071)/.686(.289) .780( .148)/1.3( .601) 

3F .014( .005)/ .018( .005) .012( .003}/.016( .003) .025( .008)/.034( .008) 

4M .323( .056)/ .425( .056) .349( .067)/ .460( .033) .">72{ .116)/ .885( .123) 

4F .017(.007)/.026(.008) .017( .006)/.025( .006) .. 034( .012)/.051( .014) 

1= 0 mg/kg/day, 2= 1 mg/kg/day, 3= 3 r.q/kg/day, 4- 10 rrg/kg/d3.y 
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GJ3432 

Tob1e SA-caesarian Da:a: Fo-->F1b 

Pa~arreters Gl 

Ge:teral 
# ;>reqnancies(%) 1':1/10(100) 
# :::oqora lutea (c. L ) H3 
functional c.l.per d&'n 1.;.3 
# implantations 139 
# Implants./;>reg- 13.9 
na:Jt cam 
% prE:-irrpl&'lt.. loss 2. 8 

Fetal dat::t 
¥.-/;; ·r,:.er pre:;:ta:tt dam 
% of irnp1ar,:atior. 
Ea~ly deatts(~}/r.2an 

pe:::- t1 pregnant dc.;n 
Ea:::-ly deatrs{% ic
;;hn t.) /~lat·? aeaths 
To:al * int~aut.erine 
(i.u.l deat:-:s/:nea:1,. 
pe~ p~egn,'mt cam 

t= ::-.ales;~: fe:-:~ales 

male::emale rctio 
Mean :itte: ~t(g : 
l1ve ::0tust:::; 
~lean ~ive f-:::al wt.s 
(g' [rr.::1e/fe~r.~le] 
Ov·~ra:l fetJ.:. ·,rt. 
rrrea:t ::live fet:al) 
CrC'-"n'rump ler.:;;tr;(rnm) 

3-&:13 • .;) 
96.4 

5/J.5 

3.6/0 

5/G.5 

E9/E5 
~.0:0.9..; 

t::-::er:-.a1 ar::: vi.sceral e:fects 
--~-~ 

"i<~norn ce::e:::ts 
(rr:et~ses)/·~ fe
t:.:ses -:?xa"fli:-.er:: 

Skeletal ce:ec:s 
rr :et~ses ex::r~s." 

# ":tir.·:n:· de:-ec~s"/ 
% :'ett.:ses ex~:r.::::" 

'./ariantst 
11 .=-etCses/% of 
f;_)~:'Jses e;~a.:~K: .. 

d 
~/lC .1 

14/15.7 

G2 

9/10{90) 
127 
15.9 
118 
13.1+ 

7.1 

114( 12. I)+ 
96.6 

4/0.4r 

3.4/0 

4/0.44"'" 

61/53 
1. 0:0.81 
75.3 

S.-1/,..... ') 

5.3 

42.9 

l3 1 ll.S 

17 
ll/14.3 

31/40.3 

G3 

10/10( 100) 
145 
14.5 
133 
13.3 

8.3** 

127( 12. 7) 
YS.S 

6/0.6 

4.5/0 

6j0.6 

12/55 
1.0:0.16 
10.18 

s.sa;s. sa 

- -a ::> • I 

44.4a 

11/8. I 

86 
20/23.3 

14/16.3 

G~ 

9/10(90) 
114 
12. 7k 
10: 
11.9 

6.1 

105(ll.7i 
'::l8.l 

2;0.22 

1. 9, 0 

2/0.22 

48/51 
1.0:1.19 
65.3 

5.8/5.5 

5.6 

43.1 

10/9,3 

71 
24;3:::..3** 

lljE.S 

:----.,..-·......,---=-=---:---=-:--~·--,-------
..,.. r.um:ar st.:.:.e:::: i:1 t.2Xt ir.::::or~'Clc:ly; '·sta.tist:..::::ally si<:;nficc:nt at: ;:<U.OS (>·:~ lcoxr::t 
test); *~~sr.:5.::isLi,:all~r .si~:-tifi::a:l.t at ;><2,~05{t:.sL=:""zs test); a. 2 !_::..r:t ... ::;;::-s ;• cs 
:::e:i ned :.:-.e irl'.'ss::i ~:::c:-s C: >J r:g/"'gjcay, ::;2= 1 ::x;/kg/c.iay, G3=:) ::-g/."':;/;:1-"'Y, G4= l 0 
:n;;, :.<.g; :lay 



Parar:ete::-s Gl 

General 
f-pregila.ncies ( ?i; 8/li.Jt, 8C) 
!;} corpon l..!te;;, \ c.l. t 
f1.mctior.al ::: .1. pe:r dam 

if 
if lrrplants. /preg-
nant da.:r. 
~ pre·-irrpia::lt. less 

Fetal da':.a 
iJ/f per da.lT. 
% of imple:r .. :ation 
Early dea:::..h,:; (;) /rr-?an 
per # pr:.z:;;ra.nt daT6 
Early d€3tr.5 (% im
plant. ::l.::at.I1s 
Total ;: i:-,trauterine 
( i.u.) d33t:..'i:::j:r.ecu '' 
per pre<;t?r::. c:Jcc; 

it rrales/# f ~rra;. ss. 
rrale :Ee::a:::. -2 ra::io 
t·1ean lit::..er wc(g): 
live fet..lE-'.:'3 
t·!ean live f::!ta l 'n'ts 

(e;;) [rrah•-':-?.:,3.12} 
Overali .:et 21l ~"t':.t> 

!·t\ean {li-.:·:7 
crcvm/r~r:-~> 

;~.:~:ec·::s, ~ 

\ 

·I 

·!) f-ats, exc::·~J, 

:r u:.~ir!..Jr Ce.·.:ec:.sn/ 
% fctuse·5 £:.<2!:::-j,, 

Vari?:ltST 

121 
15.1 
116 
14.5 

4.1 

11s;g.4 
99.1 
1/0.l 

0.9/0.0 

1/0.1 

63/52 
1:0 .. 83 
14.1 

5.3/5.1 

5.2 
.:;3.6 

73 
26;'33.3 

34/~3.6 

G2 

9/10(30} 
119 
13.2 
~5 

H.J.o 

20.2* 

93/10.3 
97.~ 

1/C.l 

1.1;).0 

2J(J. 2 

51/42 
1:0.82 
55.5 

5.3/4.!:l 

5.2 
44.5 

6/6.5 

ljl.l 

61 
12/13.7 

18/23.5 

G3 

9/10{90; 
145 
16.1 
l3!:l 
15.0 

4.8 

138/15.3 
100 c 

OjO,J 

o.o/:.o 

o;o.o 

61;-;7 
1:1.26 
82.) 

5.6/5. 2 

s . ..; 
44.! 

3j2.2 

94 
19/2C. 2 

36/3E.3 

C:::-: ;1')2 
v t.-,f ~ ·) 

G4 

3/10(90) 
123 
13.7 
118 
13.1 

4.1 

118/13.1 
100.0 
0/0.0 

0.0/0.0 

(' /0. G 

54/64 
1:1.19 
63.2 

5~-1/5. = 

5 .. 3 
4;-! 1' J 

14/lL? 

1;0.8 

31 
24/29.6 

30/37. if Fetus2s. % of 
fetUS"'3S -?~< .. 2: :ii cy 

t As defin:s::! i::! i:1vcstiJat-:>rs; * sic:;rlificant at p<O.Ol level uing C:-~i .3qua::-e( 
revie·«'et"' s ::aL..,.lL:l.tbn) 



Parameters 

General 
i" p~gr.ancies (%} 
i corpora lutea{c.l.) 
functional c.l.per dam 
it i.r::plantations 
t- Ir.plants.jpreg
r.ant dam 
% Pr>e-LToplant. less 

:'etal data 
t-/# per: pregr:ant dam 
% of irrp1antati~, 
Early c!2aths ( #) /mt-a:l 
per ;t pregna::t dams 
E3.dy ceathsi% im
plar:t.)/#late deaths 
·::ote.l t intrauterine 
{i.~.) deaths/mean~ 
per pregnant ds:n 

maleE/# fer.ales 
r.ale :fenale ratio 
~ear. litter. ~t(g): 
live fetuses 
~:ear. live feto.l ·,.;ts 
( ;:J) t:nale /f emc.le] 
Cverall fetal vJt. 
1'8an (live ft.:tal) 
cr.o"·njr~np length(nn 

Gl 

11/12(91. 7) 
163 
14.8 
135 
12.3 

17.2 

133/12.1 
98.5 

2/0.2 

1.5/0.0 

2/0.2 

71/62 
l:J.B7 
64.7 

5.5/5.2 

E·cttcnal ana v:i SCi;?ral ei:L':!cts 
;;;nir:or" ~"-defects ll ;8.3 
('tfetUS2S)/% fe-
tuses examinej 

~":e letal cefects 
·r1\ .. tu£:es cx.:rr.d. 
if "!<inor cefects"; 
% fEtuses exay,d, 

33 
22/23.7 

41/H. 1 

G2 

12/12{100) 
100 
13.3 
158 
13.2 

1.3 

151/13.1 
99.4 

1;'0.1 

0.6/0.0 

1/0.1 

8G/77 
1:0.96 
6SI.6 

5.3/5.1 

9/5.7 

lJ4 
36/34.6 

75j72.l 

G3 

10/10(100} 
159 
15.9 
144 
14.4 

9.4 

143/14.3 
99.3 

l/0.1 

0.7/0.0 

l/0.1 

65/78 
l: 1. 20 
72.4 

5.3/5.0 

5.2 
44.3 

9/6.3 

99 
38/3d.4 

75/75.8'' 

CJ5432 

G4 

10/10(100) 
129 
12.9 
120 
12.0 

7.0 

120/12.0 
100.0 
o;o.o 

o.o;o.o 

o;o.o 

64/56 
1:0.88 
59.7 

S.l/4.9 

5.0* 
44.() 

6/5.0 

81 
32/3q,s 

66/81. 5* 
\a.riamtst 
TF:etusas/~ cf 
f·::tL:ses eXZJn(:, ... ~as defir.ed tJyt;;,e in:e:3.t.iqatccs; '" stat~:::;::i.callf -s:gr.if~:::ant .:t- p<C"'.:l55 <t~ll:;oxo:1's 
test) 



Table 50: Nature and incidence cf fetal defects*(Caesarian grot.;p} 

SKF..LETAL CEFEl."'TS 

sternebrae 

sternebra,;: 
" II 

.. .. 
" " 
" " .. 
.. " .. .. 
ribs 

1,3,4, t··•'O distinct pts. ossific. 
5, two distinct pts. ossific. 
l,2,3,4,5,two distinct pts. OGsific • 
3 fused 
3,~,5, asymmetric ossific. 
2 nalfor::ed 
1 incornpletely ossified 
5 not ossified 

extra pair dl:B 
single extra rib 

vertebrae 

vertebrae centra bi,?artite usually lQ-13 

Gl 

1 
l 

1 

(l) 
1 

5(2) 

G2 

2 

1 
1 

1 
2 

6 

G3 

l 

l 

3 
3(1) 

G4 

4 
l 
1 
l 

9 
2 

l3 14( 5) 

Subtotal: ---________ _:_9..:...( =---12:_:} _ ____;::1:.::_3 __ 21( 22) 32( 37) 

vc:.riants 

forelirr.b ph::lbrz;jes !ncc:-:l)letely/not 03sified 

h~r.dlimf:) ph~-;lJ.rges i.no::::11_;;Jletely;'not ossi::'ied 

Subtotal: 

VI SCt.RP.L DEFECTS 

ur\:seni :a.l syst~ 
Ninor: 
increased cavitation in renal pelvis 
both ureters cilatee 
left ureter d~lated 
right ureter dilatse 
Subtotal: 

~iajo:r: 

hydrcnephrosis of right kidney 
hydrcnef:hrosis of both kidneys 

l 
14 
15 

Gl 

l 
2 

7 
10 

(ccotin•Je:l en r.£xt ;:age) 

6 
:n< 2) l-t 
37(39) 14 

G2 G3 --- ---·-

l 3 
l 3 

2 
2 10 

l 
3 

l1 {8) 
11(8) 

G4 ---

7 
3 
4 

u 



E:.2:->F3b {p. 47-49, voL IX) (T&'Jle SD cont.} 

SKEIErAL D::'FECTS 

skull tminor) 

frontal !::ones inccmpletely ossified 

frontal bones fissured 
parietal bones incr;mpletely ossified 

interparietal bones incompletely ossified 

occipital bones inccmpletely ossifioci 

nasal bores incompletely ossified 

SUbtotal: 

5th sterrebra bipartite 

" " " inc::omplete1y/not ossHied 

6th ;< lJ II 
u n 

2nd " " " u li 

6Ln sternebra has 
Su!)total: 

oony project ion 

ribs {minor) 

extra pair ribs 
3ing1e extra rib 
13th rib/ribs vestigial 
12L~ rib vestigial 
S•.Jbtotal: 

ver-tebra"' (minor) 

.. 

thoraci.c vrtbr. in region 10-13 bipartite 

" " " ll not ossified 

" " " 3 bipartite 

lurrbar '.ertebra 1 bipartite 

Subtotal: 

lizrhs (r:"linor) 
-·-------

metacaqals inco:upletely/not ossified 

:mtat,:zrsals " " " " 

Subtota.!. ; 

Gl 

2 

7 
7 
3 
l 

20 

2 

2 

1 
4 

5 

12 

1 
l3 

G2 

l 

1 

5 
9 
4 
1 

19 

11 
3 

14 

6 
l 

7 

G3 

1 
3 
2 

6 

1 
5 

1 
1 
8 

3 
8 
1 
l 

l3 

12 

1 
1 

14 

G4 

1 

l 

1 
7 
l 
l 

10 

1 
6 

7 

6 

6 

2 8 7 

6 2 8 14 

8 10 8 21 
·-----4-;-:8;:-------::51:----

-,4~9----':-4-":-5--

4 i 
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6. Cae...:a:dan Data 

Taoles SA-c present a sunu:rary of teratolo;w data for the Fo(Fb), F1 

(F2b}, and F2~F3!::>) gentration p:rrental and fetol data, and Table SD presents 

the nat:Jre and incidence of fetal defects of possible concern. The follaving 

discussion refers to these tables. [Note: not statistically significant=nssJ. 

The maternal data indicates some cmpound-related effects, primarily in the Fo 

data. A statistically significant (p<0.05) decrease in the mean nunber of func

tional co1.--porea lute"\ 12.7 vs 14.3 in control) at the high .dose was noted re

sulting in a lo.,Jer(nss} number of irrplants per pregnant da:n (11.9 ;;s 13.9 in 

control). There were a number of significant char~es in the pre~iffplantation loss

es in a.:.l genera::ions but their meaning is uncertain in light of the large vari

ation in the controls tranged fran 2.8 to 17.2%). There vias a higher percentage 

of pre-.:.trplantation losses in all dose groups(Fo) as compared to the controls, 

vtith the mid·-dose being statistically significant (2.8=cont., 7 .l=l(j,Y, 8.3=mid, 

6.l=hi~:-t). Ir! t.'":e F1 C:ata there v1as a large increase at the l0t1 dose in percentage 

pre-imp=.antat:on loss 20.2 vs 4.1 in the control) while there appeared to be a 

diminut.wn (ns._s) in the % pre-ir:lplantation loss in all dose groups of the F2 

generat::.or1 as co;:pared to the controls (17. 2=cont., 1. 3=lcw, 9. 4=rnid 1 7. O=high) • 

.,l.s indiC'.ated abo·:e, the control value was on the upper end of the c::m.tr·ol rar~ge 

for pre-implantaLion losses so that the dirrun~tion rr~Y not be a real effect. 

~ao&what er:atic effects in the general fetal data are noted in all three 

r;;enerat::.ons. In the l:'l fetuses an apparent decrease in tr1e number of early 

oeat.hs >5 irrp:;.an::ations)(L9 vs 3.6 in controls, nss) is noted in t..l1e high case 

group, an ettcct wh1ch 1s also su;;-gested in t11e F2 and F3 fetuses { 0. 0 vs 0. 9 in 

control, v.u vs l.S in control). \vnile male:female ratios appear to be generally 

increased in the treated dams of all three generations at the higher doses (Fl: 

l:U.94;:;.."0ntr., l:l.lSl=.:-tigh; F2: l~O.e3= cont., l:l.26=nlid, l:l.l:::!=t.igh; F3: 1: 

0.8i=<xn.t., l:l.20=mid), the si~Jniticance of this is unclear. In t::e F3 pufS tl:er~ 

is c. sn,.:.Ll !x;t c.:;u:,.!.st.ently la:-ar mean f~tal v.~:ight(g) which is sr.atistically 

sigr,ificantly lo.;er (p<O.liS) at the hiQh dose {5.3g =cont., 5.2g=la...r and mid, 

S.Og=high.). The::e was no consistent etf·8Ct of. din, :eb on fetal ler.gth as measured 

b~' the ::rean cro,.;n/rurrp length in the F1, F2 or f3 pups. 

External, visceral, and skeletal defects are presented in surrn;ary fonn in 

Tables 5 A-C and the s,;:;ecific r.ature and incidence of the fetal defects are present-

ed in 13ble S D. Fossible catp:)und- a:1d/or dose-related toxicity 'n'as observed 

for all of be Fo and F2 generations. 

In the Flb ?UPS t.1ere was a SU;Jgestion of a dose-relatec ir.crease in the over

all skel.etal defects (% ";ni nor" fetal defects\ as compt:lred >;) th the central ;,•hich 

was stex.is:::ically significant at the high dose (10.1=-:::ont., 14.3=locJ, 23.3=mid, 

33.8= high}; uhile the% "variants" was increas€d (nss} only in the lo.! dose grcup 

(iS. 7=cor.t. vs 4J.3=la,.,r). (It s::oula be noted that the aut.!-,oJ:s st.--.ted that fetuses 

sncrwirv:~ r:ore ::.!'la:l one defect were incluct:d only cnce in U1e cvenll calculation ·af 

detecti·Je r:etJSes). 1'-i.incr skeletal Gete.::ts \..,-ere defir.eJ as cu:r.rrcn deviatior:s 

frc..TU normal, whereas s<:.eletal variants \<iere defined as inco-:J[Jletely or non-cssitied 

phalanges. 

In tr.e .t:Lb ;.-ups t.:-.cre viaS a small r:~er of "r:B.jor" visceral cefects, i.e., 

hycror1e;::~.r:csis cC: rigl::: cr tot.!": kidneys, ceportee in th..:: tre2te::: anirr.uls (C""COi1t.:.., 
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l==la~1, 3=rnid, l=high). These may not be significant since they may relate to an 

artifact in the processing of the fetuses ( Woo and Hoar, 1982; Teratolo;JY 25:82) 

or may be an effect '.vhio'l. is reversibl-=. 

For the F3b fUps t.here ~;as an apparent corrpound-related increase(nss) in the 

total numb~r of "minor" skeletal defects whkh, when exanti.ned in detail, resulted 

prlinarily f~~ an increase {treatment-~lated} in sternebral and rib defects. 

Variants ( fcrelimb or hindlimb phalanges ino:mrpletely/not ossified) ·,,•ere ccnsis

tently increased in a ca11pound-·related fashion {statistically significant at mid

and h:gh-dose levels). Withc~c:t the individu:ll litter data these findings cannot 

be ·,·er ified. 

Dinoseb appears fetotoxic, a finding not surprising in light of its structural 

analogy to 2,4-dinitrophenol, a metal.x>lic poison, or to Karathane( a mixture of 

2,4-dinitro-6-octylphenyl crotonate and 2,6-dintro-4-octylphenyl crotonate) which 

is teratcgenic in rabbits (oral administration) at 3rrg/kg/day (meTO of Q. Bui dated 

4/l/85) . 

hhile the findings of fetotoxicity are of qu::1litative importance, there are 

a r:-.~;nl::er of reasors \,'hy a l~EL cannot te established in t:1is study. First, the 

sJw.ll nu:rr.ber of dari1s utilize-:-1 (9 to 10} lJrecluchs the detecmination of fetotoxicity 

·,Jith c:.ny statistical confidence. Fc;.rtr.er;rore, :.he investigators did not pr-esent 

litter ir-cicence for fetal defects. Finally, the pre-implantation loss is 

quite variable in the controls, mc1.kir:g interpretation of the findir:gs uncertain. 

7. Behavioral Data 

Fostnatal data for F1 and F2 p·.:ps (taken fro.rn the b matings) are presented in 

Table 6 belc'•'· f'~9an boC~· vl2:ic;h.t.s (g) ,,-e;::-e sligr.tly t:ut consistently lo.,•er in tl~e 

Flb m:Jles at every perio::l of ,,~::ight measuremen':: (·,re<::~s l, 5, 10, 14) ror all dose 

lE.\313 as ·~"(l11p3r::<1 to th~~ controls, wi':J1 the w-::.lghts rarl'Jirq from 83-9S% of co11trol. 

F~ J::Uf.:JS did r-ot appear to be af.Lcccsd L tl.eir aoility 'to remain on t:'1e rotat-

rcx:l 2t: 14 rost-parturn ~'Jt tLec0 •..;as a suggestion o.E a dose-relatad eEfcct 

in the rn2an trial tL.11e values (secorils} for the F2 pups {5.2/cont, 4.8/low 1 4.3/ 

4 .0/hi<;h} • Ea.,;ever, for rotatinr; rod trial time at 5-6 weeks there v.ras r.o 

oors5~tent effect s2:en for either F;_ o:r F2 male or fe.'nale animals, although the 

f? ~.1ale c.1:1.to Sllggest a &..se-related dir::inist:ed ability to maintain balance {42.6/ 

cant, 39 31.1/mid, 28.5/high). A "l::eh::1vioral" effect of dinoseb on the 

r2 cn.a.les is further suggest:::J tf!E. ccnsistent treatrr,ent-related decrease in mean 

tr:ial ti.m:::(s.econds} en the Si)ical at B ·w<::eks iJC 2 sets of trials (~_trial: 8.4/ 

c.or:tq 7.3/lov:, 6,3/ rnici, 6.3,ni<;;n; ~r.:a!_~-~ 7.":/ccnL, 6.3/lcx•.', 5.6/mid, 5.S/high). 

l\'clditory st:-rtle res;:cn.s:>, viswl p:..aci::g resp:>nse or observation of gait 

Jid n:.::t cf"jJe,:tr t:. be aff·:;cted di;:::;s.::b ad::;inistration for v.rry group at the 

time m"'asurE.d t 5-5 \,'eeks) . 



Table 6 : Behavioral Data 

Hean Bod>{ r,..>ei9Ets{g) week 1 week 5 vJeek lO 

f'l {males) 
Gl 90 342 466 

G2 78 295 439 

G3 82 298 426 

G4 75 288 435 

F2(ma~es} 

Gl 62 199 355 

G2 70 206 335 

G3 80 231 379 

G4 76 212 349 

F1 ( fe-:~ales) 
G1 81 233 264 

G2 31 218 248 

G3 70 189 245 

G4 72 198 257 

f2( fe1l.a1es) 
Gl 64 159 2~ 

·~ 

G2 63 172 -: '"' 

G3 73 172 l. 

G4 77 190 
r 

<.._. 

Rotatirg~--day 14 ..!~st-rart~ 

F1 pt.;_)S 

Gl 
G2 
G3 
G4 

G2 

~<~a.::.es 

Fl(5-6;.;ksl 
Cl 
G?. 
G3 
~ 

r:ear: L::ial time (secomis)/1:i.tter. (S.D.) 
---3-.010 .58) ________________ _ 

3. 7( 2 .40) 
3 .1{0.98) 
3.2(1.57) 

5.2(1.89) 
4.8(1.59i 
4.3~1A9l 

4 .0( 1.34) 

Auditory ( star:::!.e) Visual placing 

_!Xsp:::nse 

10/lJ'' 
8/8 
5/5 
9/9 

l0/10" 
8/8 
5/5 
9/9 

;conti;1ued next page) 

of ~~=-it=-----

10/10" 
8/8 
5/5 
9/9 

CJ:--4'>? •.J J .... 

week 14 

510 
481 
487 
476 

411 
384 
433 
393 

285 
270 
266 
283 

244 
249 
2t~·) 

2'·' -'·-

tria.'.. time (sees i: 
9:_!='0UP m::-an(5_:_Q_;J._ 

7.2(5.7<1) 
20.7(19.04} 
8.0(2.45) 

lL9{ 9 .58) 



(males) 
Fz ( 5-6"ik.s) 
Gl 
G2 
G3 
G4 

Fer.·a1es 
F1 (5-6,.iks) 
Gl 
G2 
G3 
G4 

F2!" '') 
Gl 
G2 
C.J 
G4 

Table 6 (continued) 

Auditory (startle) Visual placing 

response ~ns_e __ _ 

10/10 
8/8 

10/10 
8/8 

10/10 
8/8 
6/6 

10/10 

10/10 
8/8 

10/10 
8/8 

10/10 
8/8 

l0/10 
8/8 

10/10 
8/8 
6/6 

10/10 

10/10 
8/8 

10/10 
8/8 

Observation 
of gait 

10/10 
8/8 

10/10 
8/8 

10/10 
8/8 
6/6 

10/10 

10/10 
8/8 

10/10 
8/8 

Rotating roo 
trial tL>Te (sees}: 
group mean{S .D.) 

42.6(18.89) 
39.8(25.80) 
31.1(23 .91) 
28 .5{ 26.24) 

20.3(21.54) 
40.1(23.48} 
37.2(14.32) 
21.4( 21.31) 

35.9 ( 26.04) 
41.5{25.70) 
40.7(23.19) 
33.3(25.20) 

Time ba1anc1~d on spiral 

:!ales 
"E\ ap.::ox.l4·e~ks) 
Gl 
G2 
G3 
G4 

F-, ( II l3'.•Jk5) 

Gl 
G2 
G3 
G4 

!:'a."iales 
F1 (af:J:OX.l41<Jl<S) 
G1 
G2 
G3 
G4 

F2(u 
Gl 
G2 
G3 

l3v.~S) 

'''+ = r::Jr.m.al response-

Hean trial time (3 trials) (seconds) 

5.3(1.32) 
7.3(1.34) 
4.HL22) 
6.3(2.03} 

8 •. 4(4.53) 
7 .3(3.32) 
6.3{2.34) 
6. 3 ( 3. 27} 

6.3(2.28) 
9 .8(3 .39) 

10.8(2.6";) 
7 .4(1.37) 

8.5(4.00) 
11.1(5.22) 

9.1(3.33) 
9.0(2.72) 

Trial 4 (24 hrs 

6.4{4.30) 
9.6{5.26) 
4 .o (1.00) 
6 .7(3 .91) 

7.3(5.6-5) 
6 .3(3 .23) 
5.6{3 .31) 
5.9(4.12) 

8A(3.57) 
11.4(4.21) 
:!.1.2(3.06) 
8. 7 (4 .08) 

7.0(1.71) 
11.3(5.85) 

8,1(3,87} 
8.5(5.71) 

s:.= f :~/};glday, G2= 1 rrg/l<g/day, G3= 3 rrq/lq/day, G~= 10 r:g/kg/day 

later) 
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7. &>havioral Data {continued) 

Exardnatiorl of gross necropsy data for lx>th F1 anc1 F2 pups indicated that 

t.M p;.;lrronar:y system may be affected by dinoseb adminjstration, particularly in 

the na.les at the rrJ.d and high dose: 

Grcue's sex 
{:if) 

~~-· ~kg/day_ 3 !f9/kg/day_ 10 mg/kg/day_ 
males females males f~~les males females males females 

(lC) (10} (8) (8) (5) (6} (9) (10) 

pu.1"0C>f'.ar.:)' a:n- l( 10%) 2(25%) 1(13%) 1(20%) 2(33%) 4{44%) 

gestion 
pulrronaq sc:,':r- l(lG%) 2{20%) 2(25%) l(l3%) 1(20%) 2(33%) 4(44%) 1(10%) 

pleural grej" 
foci 

pu:Jronc.:::-l sub- 2(20%} 2(20>~) 2(25%) --- 4(40%) 3(30%) 5(63%) 2{25%) 

pleural grey 
fod 

8. !-<ecrcp .. sv Data (ot.her than behavioral animals): Table 7 

Yel:a . .; disco:.oration of the hair vJas a frequent observation in Fo adult males 

(9E%) a.nj fe;-r.ales:27%), and in Fla prcgeny (87%/males, 82%/females) at the high 

cose. It. wz.s also present in F2-->F3a proger:.y at the high dose { 40/119= 34% in 

:ra.-es; 3:/91=33% in :ernales). 

A simi:ar e.f:ec: to that seen in tt:e b<:!havioral data on the pulmonary system 

·,·:as noted a~: the :-.tid and high doses in beth t.re adult males <md females of the 

F'1 gsr.c.:!.-ati;:e,-., Le., pu:!mo:-~aq sJbpleural <;.r.:ey foci: 12% a.nd 20%/cont.; 24'5 and 

27Vmidi 28~ and 53%/high, respectively (3ee Table 7). In the F2 adults the ma]es 

also ex.h:.bi:ed a simi.la.r. gross o..')servatic'1 at the high dose(l3%/cont., 53%/high) 

... n:.le tre large n:.rmbar {up to 50%) of fema1es reported as dead prevented any deter

r:t.i::aticn of a dose--related effect. Micrcscopic data gave no i.ndication of any 

i n:ernal lesions. 
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~roue's sex(#) 
F1 adults 

Table 7: Selected Gross ~'ecropsy Data 

~/~/day _!~/day 3 ll91k9/day__ 10 mg/kg/day 
males females males females males females males fer.1ales 
(25)* (15) (25)* 115) (25)* (15) (25)*t (17*) 

pulrronarJ sub- 3(12%) 3{20%) 3(12%) 4(27%) 6(24%) 4(27%) 7(28%) 9(53%) 
pleural grey 
foci 
(* 1 rat found daad,t 1 rat sacrificed due t;J ntis-sexing) 

pulm::>nary con
gestion 
pulmonc.ry sub
pleural grey 
foci 
(*l rat cead~ 

males 
(15)* 

females males females males females males females 
(S)b (15*) (4)h (5)* (S)C (l5)*t (5*)a 

----~~--~~--~~~--~~----

2(13%} 5{100%) 1{7%) 4(10J%) 3(20%} 3(60%) 8(53%) 2{40%) 

1(7%} -- 1(7%) 5(33%) 2(40%) 

*"tt>iO rats dead: a3 ra.ts dead; b4 rats dead: c5 rats dead) 
·----------

DISCUSSION 

The reproductive (pre- and post-natal) and teratogenic effects of continuous 
feedin;y (diet) of dinoseb to rats at 0, l, 3, 10 mg/kg/day dosages have been 
studied in a three generation ( ticro I:'.atings per generation) study. 

There is c. c::~siBt<::nt, ccmpcund-related cB::rease in body \·:eight gain at the 
hiah dose in beth adult males ani females in the pre-nating perio::i in all three 
~rations, which continues in the treated males and females during mat1ng, 
poat-mat1ng, etc. at the high dose concem:ration. Jl,lthough the mean weight gains 
fluctuate considerably, the males continue to exhibit a lo\ver weight at the high 
dose than the controls during the period fro-:~ mating to the study's completion. 
TheL--e ccntinues to ba a cocsistent but. slight decrease in female •veights during 
the gestation r::edx1 in t"le a and b rr.atin;~s in all three generations at the high 

Exzuninaticn cf the rrean fetal indices indicates that fetal weights w,9r:e af
fectEd ~· dinoseb administration, but not consistently, thro...1ghout the gzl19rations 
studied. Decreased weight gains appear to occur in three of the littering groups 
exd.uding Fra• f2b• E'3b· I:''Q->F1b r:;up v;eighLs '~ere dLrninished (co11bined sexes) at 
day 21 ct all co.se levels cofnpa>."'E-d to controls and the per cent oteight increases 
were statistically significantly lO',:er at a]_::_ ccse lev.els ( p<O .OS) • This is 
reflected by the lo.;er fUP 'fleight gains seen in the individual sexes at day 21 
and indicates an effect of dinoseb on the pups durif¥,;j lactation since the pup 
vreights at birth '*'ere similar. Based on the findings for pup weights (decreased), 
a ~rc~dcctive LEL of l :rg/<g/da1: is ddeunined, 

AJ.thOJ\jh not statistically sigr:it:lca.nt, similar effects to thos8 in the Fo-··> 
r1b Htterin·,1 9l:''O~?S v~e:r;;: n.)ted in L'1e Fr>F2a r::ups v1eights at day 2, again sug
gesting a. cm.pound-related effect durin;J t.he lactation period. The toxicity of 
dir:oseb in the :2-:::F3a Ette:rin; gr~1up is d:f:':erent in that a statistically signi-
ficant cb·:r€ase in pu;? ¥;eig.ht(g) at 1 at a:..l dose levels is or.JServed as co11-

50 
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pared to control values. This cepressed effect on waight gain rema.ins at day 4 
and at. day 21. 

EY.a::nination of the Caesarian data in:.iicates variable effects fer maternal 
toxicity and fetctcxicity in treated animals as cmpared to controls. 

The maternal data indicate sana compJ~.m::1-related effects, prhnarily in the Fo 
data. A statistically significant (p<0.05) decrease in the mean nurrber of func
tional corpo1..--ea l~Jtea at the high dose ~Jas noted, resulting in a lower(nss) 
nt!i'!l.ber of im;?lants per pregnant dam • Th9re were a r:ttcr-tber of significa:1t changes 
ir: tJ;.,:; pre-L-:~plantation losses in all ger~:...-ation.s but their meaning is uncertain 
in light of the large variation in tile CG3trols (rang~~ fran 2.8 to 17.2%}. 
There was a higher percentage of pre-i;nplantation losses in all dose groups ( Fo) as 
coupared to the controls, with the mid-dose being statistically significant. 
In the F1: data there 111as a large increase at the lo;.1 dose in percentage pre-i:nplan
tatio~ lass wtlile there ap2€ared to be a diminution (nss) in the % pre-liuplantation 
l~os .in all dose gro.1ps of the F2 generation as ca:::pared t0 the controls. Since 
the c::>ntrol 'lalue \,·as en t.'le upper end of the control range for pre-implantation 
lcsses e-,e di.m:mi::ion may not be a rc::1l e:.:fect. 

?ossible car;ou:xl- and/or cose-related toxici :y ~1as observed fer all offspring 
of tl1'2! F{) and F2 ;en'?rations. In the Flb pups there was a suggesti..oo of a dcse
related increase in the ovarall skeletal defects ( 'il "minor" fetal defects) as can
pared vlith the cont.rold which was statistically significant at the high dose, 
,,nile the % "variants" ~>are incr:-eased (nss} only in the lv-w dose group. For the f3b 
pups there '··las an ap;:;arent canpound-related increas.a(nss} in the total number of 
''mir:or" skelet.al ·:iefects v primarily fran en increase ( treat.-r,ent-related} in sternebra! 
an1 rib cefec.ts. Va:'."ian.ts (~orelimb cr hindlimb phalaiY:JeS inccmpletely/not 
ossified! ware COJ.Sistently increased in a ccrnr:eurrl-related fashion {statistically 
signi:icant at rni:i- and high-dose leve•.s). 

E.el'nvi'-""ra?~ d:1ta. ~·hile su:;g.::st.ive of post-natal tox:city of a ce:1upcund- or 
dose-related n:1ture are difficult to inte=:pret. Nc significant post-natal toxici. ty 
is ,;:;.scri:::.::d to di 1C~Seb <.<dm5.nist.ration .. ;,t ::he doses studied in b'1is assay in lighl 
of the s:·E:ll number of animals studied per group, t."1e findL>.J of a &"!!all weight 
da.r:ge in only ona group ci. rats (Flb r::~ales}, ar,d the lack of consist.ent, statis
ticaL:.y si-gnificant effects. 

;.r,He the fir:dings of fetotox.icity a.re of qualitative importance, there are 
a nu;:r.Ler of re;3S<'"lS \>liy a H:::iEL ca.rtnot be established in this study. First, t.~e 
Small rtl.lf'.ber Of d3!!1S Utilized ( 9 tO 10) precludes. the determination Of fE f'.otoxici. ty 
''lith any statisth:al confidance. Furthsrrore, the investigators did r.ot .,>resent 
litter ir:,:;icer;ce :ot fetal d""fects. Fina::.ly, tt:.e pr:e-:i.rnpla!1taticn loss is 

variable in tl:.e conttuls, rr.aldr.g in~erpre;:aLon of t..~e. findings unce!"tain. 

;iith regards to the m2>t.:'tcrlology fo:- t.he study, a major deficiency in the 
st~dy was ::.he sig:tificant va:ciabili ty of ~he es"':.imated dosages fed to t,'te anL111als 
during: tl:c stucy as ~;-ell as un·:::ertaint7 ngardirg the analysis of the ccmtent of 
Lite fortified di.e::. ar•d t.he cor.(;entrat.ion cE ccm:;:our:d actually preser.;: in the 
diet, rn accHtio:1, the report ir.dicated J;e less sf food re>ccxds fo!:: \'1\'>E-ks 9 and 
;.-i-65 for rot:n ma:.es and fe.1"'-les \,lhich a:: accurate est:r:'Z<te of the 

':his 
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B. 2 Generation Reproductive Study 

SI'UDY TYPE: T\.;o generation reproductive study in the rat 

CHEHICM .. : Dinos<::b, 2-sec butyl 4,6-dinitrophenol 

TESt !"l.i\TERIAL: Technical grade dinoseb; bra-.'11 crystalline solid (batch !f r.-.:1 200G-
25, AGR nurnl:>cr 133942} of 98.0% purity; blended 1'1ith the basic pa.vdered diet in a 
Ga.rdner 3C double cone blender. 

S11JDY IDENTIFIC.l\.TICN: 

a. Title: 2-Sec-butyl-4 ,6-dinitrophenol (dinoseb) additional 2 generation 
phase of a 3 generation reproductive performance study in the rat (dietary) 

b. Laboratory: Hazleton Laooratodes Europe Ltd., 
Otley Road, 
Ha·~·oga~e, EG3 lPY, 
England 

c. Study Number: 235G-50/58 

d. Study Date: April 1981 

e. Study Director: L.F.H. Irvine, B.Sc. 
Department of Small Animal Toxicology 

f. Cas·,,ell lt 39200; Accession 1: 259499··259506; EPA F. 54299-Q ( 2) 

fA\!CWSIONS: -··----

In light of: l) the low viability index f0r pups in the F4--->Fsa controls 
(vthich doas not allow a u...sei:ul 0011parison of the fetal control data to the treat
ed grc.:>Ups), 2) the inconsistency between the ;vei;Jht changes in the present stt:dy 
(significant ¥Ieight increases) and the previrusly reviewed study (significant 
cecr·eases in three of the six littering groups), and 3) the consistent decr:ease 
observed in gonadal weights and or:gan-to-OOdy v~eight ratios at all dose levels, 
it is concluded. that a NOEL for reproductive toxicity in ~1.1r>s c_~..!:!_!1ot ~

established. In addition, t.t'1e study has failed to establish a ~·stemic ~EL for 
the depressed weight gair.s observed in the adults(males or females} and the LEL 
for systemic toxici!J. is l wg/kg/day_(IDI'), based on this effect. 

An important deficiencJ in the metr.ods is the lack of sta.bility data on the 
stock dinoseb fron v:hich the animals were dosed in the fe:.:d. 

This study is designated as Core SupplementaEY_ eata. 
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ME'IHOOO: ----
A photoccpy of the methods section has been appended. The follO\·ling ccmnents 

are noted: 

1. In contrast to the first reprcduction study ( 3-generation, t¥.'0 matings/genera

tion) sul::mitted (see page l of this review), this present study only has a sin::Jle 

mating per generation {F4a' Fsa pups). 

2. The investigators noted that animals (adults; end of F3 generation phase; 

p.lO, vclUire XI) "-ere moved frcrn one animal roan(l) to another room (25). 

3. Only the folla.tin;J CO.Tplete or gross necropsies ,,'ere performed: 

~lete_ necr~y {gross __ ~_s:~r:_roscopic) 
10 male and lC female F3 and F4 adults 

5 male and 5 female F4a pups 

gross necr()]2S;f onl~ 
surplus F3 and F4 adults 
surplus F4 pu~_::s 

all Fsa pups 

The 1978 Guidelines stated that 10 male and female F1 ad>..1lts vrore to be sub

jected to a ccmplete gross necropsy and histcpathology examination. The 1982 EPA 

Guidelines ·request full histopathology on the vagina, uterus, ovaries, testes, epi

oidyrt1L:S, se:nir,al vesicles, prostate and target organ(s) for all high dose and con

tr;)l P1 and F1 (equivalent to F3 and F4 of this studj) anima.ls selected fm: mating. 

4. As rote::l in th~ first r:ep:cc..:x:luction study reviewed, the stiliility and hC!110Jeneity 

of. the test substancs are of particular importance in a lon]-t.erm test: 

a. It 1s unclear as to whether the stability of technical di!10Seb p::r ~~was ce
te:mined; t..,is is citical since all the dietary mix v1as prepared fr:crn a single 

ba::ch of test ;naterial shipped from the manufacturer, oa,.., Che.11ical Pacific Ltd {p. 

'!.], volt=ne XI}. Ed;;et:':on e.nd Moseman (J .Agdc.Chem"26(2) :425,1975) obset"ved 

that. their 2-sec-butyl-~,6-dinitrophenol (Il,.'BP) anal::'tical standarcs (liquid form) 

s de<;ra<}ed(27% Joss aft:er 72 hrs) l·lhen stored in clear glass bJttles. 

h'e!:t the ir:ter:nal standards of 'CNG'C (4,6-dinitro-o-cresol) and DNBP used in tha 

calibration curves Q~d subs~uent dietary stability tests {~'DC only) adequately 

co:1trolled for chemical degradation over the life of the study? 

b. Stability studit:s viere performed for dinoseb in r..".e feed (pages 107-109, Vol. 

XI} stored at roan tsr:perature (+ 22°C) or frozen (-20"C). Mean values wece pre

se.1ted tut no indicaticn of the vc.riability of the sarnples ar:alyzed w-::re presented, 

e.g., standard deviaticns. 

c, The analytical results from samples of dir.oseb incorporated into the diet {p. 

lH, vobme XI) indicate a considerable variation in the conc.=ntration of dino
se j recovE: red: 
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% spiking level 

87.5- 117.0 
41.0- 112.9 
59.5 - 138.4 

This is apparently the result of poor mixbg of the test diet and not poor analy
tical recovery. Edgertor. and Haseman ( 1973) noted that they obtained poor recovery 
in their DNBP fortified ciet after 2 days (appal."Bnt loss of 28%) unless the can
!_.XJund was extracted using acid hydolysis; ho.-1ever, acid hydrolysis was emplayed 
in this study (based on t.'1e analytical ciescription discussed in the ~rouse cnc."'
genicity study; Volume I, p.l35). 

d. The calculation for Cinoseb intako (par;es 3, 4; vol. XII, XIII) indicates that 
the1:e v1as considerable v2:d ability in the doses aeministered based on t.'1e weakly 
diet intake and that e1e ~in~l cosages ere only a rough estUnate of the test 
article tl:e rats receivec. The follo..,.ing is an average of the v.;eekly records 
t"Bported: 

.!3.:_ rna l e~ 
_r::_:::;riod/~:eek 
pre-mating (l-14) 
m::~ting (15, 16) 
pest-mating (17-23) 
£.l:_}ema _les 
perio1/h'eek 
pre-mating 0.-14) 
m3ting (15, 16) 
gc:s tat io:~/Jacta tion~' 
( 17-·23) 

--F g_: ma:Jes 
period/wee!~ 

~'lre.:.ffiat ing--< 1-14 l 
mating (15, 16) 
pcst-mati~~ (17-22) 

pre-mating (1-14) 
rnating (15, 16) 
gestation/lactation'~ 
(17-22) 

1.093( .85-1.40) 
0.72( .64, .75) 
0.9£7( .78-1.14) 

1.085( .83-1.48) 
1. 2 ( ~ o 09 F l. 3 ) 
1.49:1.07-:: .0) 

1.04( .85-1.3} 
0.63: .53,.73) 
0.96: .86-1.13) 

1.1::.. ( .82-1.52) 
l. 0-i s ( . 9 , 1.19) 
LA: (. 77-l. 78) 

3.19(2.3-4.74) 
2.035(1.83,2.24) 
2.86(2.34-3.3) 

3.26(2.61-4.4) 
3.54(3.24,3.83) 
4.634(3.73-5.14) 

3.11(2.56-4.41) 
1.84(1.74,1.94) 
2.82{2.2--J.'SE) 

3.24(2.47-4.6) 
3.18(3.06,3.3) 
4.39{ 1.99-5.43) 

10 .6(8 .5-13. 56) 
6 .11( 5.43 ,6. 78) 
9.86(8.22-12.47) 

10.77(8.31-15.76) 
11.4(10.32,12.47) 
15.69(11.88-18.11) 

10.~9(7.98-13.57) 

6.37(--!.98,7.76} 
9. 75(8 .31-D. 77) 

10.81(3.17-1~.41) 

10.56(8.42,12.69) 
13.74{8.43-17.00) 

* stated as elevated C:tce :8 >•lastage a>d of:spdng feeding on diet 
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5. The vagj na, uterus, and S<:'.minal vesicles were not examined as requested in 

ooth the 1978 Proposed and 1982 Fina! Guidelines for Toxicolcgy Testi~"V,J. 

RESt:r:rs 

1. Group !>lean Parer"tal Rody Weight Gain: Table l 

A lower \,;eight gai· 1} is observed in tfl.e F3 males in the pre-rt.ating r.eriod at 

all dose levels as ca::'f :ed to the o:mtrols, which is statistically sigoi.ficant at 

the low and high dcses (399:..c..."''ntrol; 357=lo.r, p<O.Ol; 376=mid; 367=high, p<0.05). 

The F3 adu.lt feu.ales had a statistic:.lly significant lo.-rer ;,"?ight gain than the 

controls :=.t tr"e high dose (l93=control; l78=high, p<O .05) • The law'er '~·eight 

-;airs com.in.:ed i.n both sexes during the pcst-matin.J period. The male weights w-ere 

statistically sign:ficant lry,~er, aga:n at the lo.v and high <bses ( 469=control, 

H~=low, p<O,Ol; 4:15-=mid, 42l=hlgh, ;:t<0.05). In the females, body weights ·.,-ere 

statistically sign:fican~ly differen: fran controls at all d0ses durir4 gestation 

H24=contml; E3"=::.c'<J, p:O.Ol; lD9=ruid, p<0.05; l08=high, p<e.os). 

A sbilar- eff":ct to tJc3.t noted in the F3 males, but which was not a statisti

cally sigr,ificant ::.o,.,'er ,,,eight gain as co:npared to the controls, was rep-Jrted in 

the F4 ma:es curir~ the pre-mat:ing p:!riod at the la.t and hi\;h dose levels (342=con

trol, 332=lo,F, 358=-;nid, 320=high). During gestation a loi!er ·,.;eight gain (statisti

cally sig:1ificant) ·,,ras note::! in the :4 ferr.ales at t..l)e high dose (108=control, 88= 

high, p< 1!.0~}, \vh:le in the f-1 males a similar '<l€ight gain pattern to the pre-mat

in1 period H3....S Cb6e;_-v~d in the pcl.St-::::~ating perio::l, that is r a lov1er v.-eigh'.: gain at 

the la.v a~.d I·:igh doses t.'lan in the c:>ntrols ( 423=control, 405=lo\¥, 43!=mid, 

384=high, p<0.05). 

Gr.ou;> :nean re;Jrocuctive indic:es are presented in Table 2 bel'"Yd. No signifi

cant effe::ts .,'ere :'.Oted :rpce1 exa:nir.?tio:1 of t."le adult data f:::>r male and fernale 

f-:?rt i li ty,, or tle ;;~stat ion ir:-,,<--a r;leasure of the number cE pret;nar:t fe"i.ales 

·..,i tJJ live :;u;;s :or e i:::.r.er E'3 or F -1 generations at any dose level. Further, there 

·,vas no i.rdi.....a':bn of '2.ny real CC111;?0L::id-related decrease in fetal viability in any 

g.sneratio:1 as ;neas.J:-eC ty t'.i::: live t.i.rth index (measure of ;:up viability at birth}, 

vi~bility index:pu~ viabili~y at d2y 4), or lactation index (pup viability at 

..;ea'ling}. WY«,'8Ver, t..':ere .,;as a consistent aecrease in the viability indices at 

:ill doses, incl>Jdi:9 the ccntrols (30%), in the f4->Fsa lit.ter. In c:anpariscn, tht 

·;iability index fo:c t.":e fJ->F.~a fwale controls 't?as 95%, a value coT.paraole to th9 

liability indices for controls in the previously revieW\..:.0 3-·;Jeneration re;;>roductive 

study (ranging :roo 92 to lGO%). Therefore, tJ:.e F 4·-·>Fsa centro! value appears 

to:; low w a.?..io, a use:=ul cJn:;r.arison to the dinoseb- treated groups. 



1'~b1e 1: Group mean 12arenta1 body w-eight gains(g) 

Period 0 mg/kg/daL 
[F3l 
Pre-mating(1-15wks} 
Hales 
Females 

.!ftal 
Gestation(0-21 days) 
Females 

Lactation(l-21 days) 
Females 

Post-matir.g( 1-24wks) 
t.mles 

Postlactation 
Females 

Period 
[F4-J-

( 1-24'tJkS) 

Pre-mating( 1-15\·lKS) 
Hales 
Females 

JisaL 
Gestati.or.(0·-21 days) 
Fema1e3 

Lactation(l-21 d·J.ys} 

399 
193 

124 

-13 

469 

199 

342 
162 

108 

Females +9 

Post-mating( i-23•,vk5) 
r·~ales 1;23 

Pcstlactation ( l-23·.vks) 
FE>.ma1es 203 

__!_}!9/kg/day 

357** 
194 

ll3**t 

+5 

414**** 

220 

332 
170 

118 

+20 

405 

222 

3 ng/kg/day 

376 
202 

109*tt 

-4 

455 

216 

358 
180 

117 

+24 

437 

222 

CJ5432 

10 m;;:/kg/day_ 

367* 
178* 

108*tt 

0 

421 *** 

196 

320 
167 

+20 

384* 

205 
fi: *',.;eight gain ..... 'E:sks l-15 significantly l:::; ... '::r than ccA1trols {p<O:JS; t test);
n;reight gain l•.'eeks l-15 significantly lovret:" than controls (p<O.Ol~ t test) 
*•'•tv.'eight gain duri:~g gestation sigrlificantly lo .• ,.er than controls (p<O.OS); 
**·~, r~.·u weight gain weeks l-2.t significantly lc,"er than controls ( p<O .05; t 
test) or (p<O .• Qb t test),resp.; *ttv<eight g.ain during gestation significantl'.:' 
lo·.:et· t'.1an contmls ( p<O .01; t test) 

F&.: *\<?eight gain dudng weeks l-23 significantly lov.>er L'"lan controls (p<O .05; t 
t:8St); **\;eights durirg gestation significantly :!.o.""E:r than .ccr•trcls ( p<i.) .05; t 
test) 
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Parameter 

f'r->F4a 
~ anirM.ls mated * animals not mated 
# pregnancies 
mating inde~ 
fecundity index 
wale fertility(FJ} • 
fe.nale fertility(F3 > 1 

gestation index 
live birth index 
viab~1 ity index 
lactation index 
f4~->Fc:a 

Table 2: Group Mean Reproductive Indices 

0 rrg/kg/day 

24 
1 

24 
92.3 

100.0 
100.0 
100.0 
100.0 
100.0 
94.9 
96.8 

25 
0 

25 
100.0 
100.0 
100.0 
100.0 
96.0 

100.0 
95.8 
96.4 

24 
1 

21 
100.0 
87.5 

100.0 
87.5 

100.0 
99.6 
85.3 
97.0 

23 
2 

23 
88.5 

100.0 
100.0 
100.0 
95.7 
99.6 
96.7 
98.3 

# animals mated 23 25 24 24 
:f,: animals r.ot rr.ated 2 0 1 1 
# pregnancies 22 25 24 21 
mating index 100.0 92.6 100.0 92.0 
fecundity index 95.6 100.0 100.0 87.5 
male fertility(Fd) 95.4 100.0 100.0 95.2 
female fertility(F4) 88.0 100.0 96.0 84.0 
gestation index 95.5 100.0 95.8 95.2 
live birth index 100.0 100.0 100.0 100.0 
viability index 69.7 71.8 65.0 74.6 
1a.:::taticn index 93.7 93.5 85.5 95.1 
I this paranater was incorrectly presented i-n--,--,th;-e-report as-t.hem .. Fnb..;;rof preg-=
nancil':'~ divided by the nurnber of femles exposed to males 

3. Grou? r~an fetal Indices (littering group): Table 3 

A statistically significant higher ratio (larger numoor) of fe..'!!.ales in the 
high dose group is seen in the F4a fetuses as ca11pared to the controls (l:0.86=cor.t., 
1:1.35, p<0.05) which is not statistically significant (but is increased) in 
t!":e Fsa female fetuses ah:() (l:O.S9=ront., l:l.ll=high). The meanirg of this 
effect is encertain and th3 ravie\.rer is reluctant to attribute a11y biological sig
nificance to it. 

The dzta presented in Table 3 for body \.-•eight cha~es a.re difficult to intec
pr.et. In C::.:;'ntrast to a dirninution in \cceight observed in fetuses expoaed to di.no
seo in the previo,Jsly revie,.;<;;d reprodt.:ctive study (see revie•,'/ on 3-generation 
:C6!J:COOUctiV<:: Study) 1 d Statistica.lly Significant increase in pUp ,.;reight(g} at 
day 21 .,.-as observed in the F4a pups a.: the low dose as c;:n:pared to contrc::.s {29.3= 
cent., 35.C=lCYvJ, p<O.Ol). An increase was also seen in the p:..tp '.-.'eight of the Fsa. 
progeny at day 1 (statistically significant at lO<>' dose: 5 6=cont.:co~; 6.C=loA', p< 
0.01; 5.7::mi.d; 6.l=highj, at day •t {stati3tically signific;;mt ;;,t hi,:;> dose: 7.0== 
cc1tcol; 1S=lo"li 7.0=rr.i<J; 8.1, p<C.OU and at clay 21 (statistL::ally sigrJ.ticant 
at lCYJ.' COSc: 29.3""COntJ..--ol; 33.5=lc,,<, p<O.Ol; 29.5"'i11id; 32.2::-high). Af:\?drently 
tt.e v12i<;ht i.r:crec.ses at'B r.::Jt :related to significa<1t c.€creases in the g:;me:-al 
litter size of t.r,e present study('><lhicr, might ske>·l the body vJeight changesl ,as 

-_, 
J f 
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evidenced by s)Jnilar control rt1ean litter sizes in the initial three generation 
reproductive study [which ranged frcm l3 .8 to 10.3 fetuses/dam as canpared to 
this study ~tlhere there v.>ere 12.2 (F4a> and lQ.9(Fsa fetuses/dam in the controls}. 
There \cJas a statistically significant reduction in .the F4a litter size of the 
high dose group and a suggestion of a similar reduction in the high dose group of 
Fsa· · 

4. Reoro:iuctive organ( Gonads) Wei.SJhts/Organ-to-Body ~'eight Ratios: Table 4 

Reproductive organ (gonads) '<Jeights/orga.'1-to-tody weight ratios are presen
ted in Table 4 for the F3 and E'4 adults and the F4a pups (Fsa data not r.?p':Jrted}. 

There appears to be a small, treatment-related decrease in ovary weights at 
the mid- and high-dose levels F3 females. A statistically significant decrease 
in the ovaries (total) of the F3 adult femt:tles at the mid-dose was obsel."ved for 
totl1 absolute organ weights and cr:gan-t.o-OOdy weight ratios ( .102/ .039=control; 
.082/ .03=:nid, p<O .05 for beth parameters). The hi£ll_ dose \\>eights were lower 
tha'1 th>a controls also (0.092/ .034=high). No significant changes '><<ere observed 
in the F3 adult male or the F4 acult male or fem.'tle organ weights or organ-to-bo::!y 
\c-'9ight ratios. 

In the F4a progeny, thel:'e vlas a consistent decrease (not statistically signi
ficant) in the left, right and tctal gonad weights and organ-to-tody vreight ratios 
at all dose levels in the male p~s but not the females, e.g., the weight totals 
{absolute/relative}: .726/l.022=control, .696/.872=lo\o~, .668/ .943=-ntid, .549/ .845= 
high}. 

5. Gross Necro~y and Microscopy 

No unusual findings we!e ol::served on gross necwpsy of the F3 adult males 
and fe:nales {appendices 11, 12, "'olu:ne XII) •. The histopathola;ical data for the 
adult ani111als did not show any unJ.sual effects except for a slight ir.crease in 
l:JfiT9hocytic perivasculitis in males and fe:uales (4/10, 4/lO:cont.~ 4/10, 6/lO:lo-1; 
6/10, 8/W: mid; 7/10, 6/10: high, respectively). There is also a sug~estion of 
an effect in the sunnaxillary gla~ of males for. increased diffuse sialoadenitis 
(1/lO:cont. 2/lO:low, 6/lO!mid, 6/lO:high) and diffuse pedglandular eciema 
{1/lO:cont., 2/10: lo-1, 5/lO:mid, 6/lO:high). Lyinphadenitis of the fl'andibular 
lyrrph nodes in males a.lso appeared to be increased (0/lO:cont., 1/lO:low, 3/lO:mid, 
6/!J:high). No umsual findings \-1ere noted in the F4a rat pups selected for 
histopatrological examination. 

No unusual findin;~s \.rer.e repor-ted on gr-oss r:.2cropsy of the F4 adult males aiYJ 
f€m3.les or the Psa pups ( arpandices 9-ll I volurre XIII) • The histopathological 
data for the adult an.i.rn3.ls shcMed an increase in the stainir:g of the skin (yello1:) 
at the mid and higli dose levels in J:::oth the maies a'1d females ( l/10, 3/10 :mid; 
lG/10, lG/iO:high, respectively). This relates to the color of the ccrnpound. 



Table 3: Mean Fetal Indioes (Littering group) 

F3 · >F...4a 

ratio males:fer.ales 
mean litter size3 

pup >'it. day l(g}t 
pup ~;,>t. day 4{g)/ 
% ...,t, increase 
pup wt. day 2l{g)/ 
% 'it. increase over 
pre-;,JCaning period 
male pup 11rt.. day 21 (g) 
feraale pup >ft. day 2l{g) 

ratio wales:females 
mean litter sizea 
pup \'lt.. day l( g )t 
pup wt. day 4(g)/ 
% wt. increase 
pup \'lt. day 21 ) I 
% wt. increase over 
pre-weaning period 

0 rr~/k2/day_ 

1:0.86 -
12.2(1.89) 

6.0 
8.7 

45.0 
29.3 

388.3 

29 6 
28.8 

1:0.99 
10.9(2.26) 

5.6 
7.J 

25.0 
29.3 

423.2 

1 mg/k~ 

1:0.80 
11.0(2.29) 

5.9 
8.7 

47.5 
35.0* 

493.2 

35.4 
34.8 

1:0.86 
11.1(3.24) 

6.0* 
7.5 

25.0 
33.6* 

460.0 

3 mg/l<2/day_ 

1:0.92 
11.1{2.57) 

5.8 
8.7 

50.0 
30.5 

425.9 

30.8 
30.2 

1:1.00 
12.0(2.67) 

5.7 
7.0 

22.8 
29.5 

417.5 

10 IDi/l<g/day_ 

1 :1.35** 
11.0(2.06)*•~* 

5.9 
8.3 

40.7 
29.6 

401.7 

30.0 
29.1 

l :1.11 
9.7(3.34) 

6.1 
8.1* 

32.8 
32.2 

427.9 

male pup \vt. day 2l(g) 29 .a 33.5 30.1 32.5 

female ~~~ 28.8_ 33.2 28.8 3::..:1:;_:.•..::..5 __ _ 
t val<.:es incluoe data from tb::)Se animals witJ1 live pups of a parocular se;~ on 
each day; a number of pups per d?.m (S.D.), for comparison purposes the mean 
li ttcr sizes in the cont t:ols of the previously reviewed 3--ger:eration repro::luct i ve 

study were: Fo-->Pla= 13.2(2.28), Fo-->F1b= 12.7(2.29); F1·->F2a= 13.1(2.12), P1--> 
Fzif D.8 (l.S7} ; F2-->E'3a"' 1.0.3{2.48), Fz-->F'3b= 10.5(3.53) 

.!3 >F.ta: *significa.:1"tly higher thar1 in contr:-ols(p<O.Ol: Wilcoxon's test); **sex 
ratio significantly .different from controls{p<0.05: Wilcoxon's test) '"*" significar.tly 
la,,·ar than in ti;e central grcup (p<O.OS: ~vilcoxan's test) 
!-'4-->Fsa: "'significantl;l higl";er than in controls(p<0.05: ~·Hlcoxon's test) 



Table 4: 0~ weightsjor9an-to-~ 'lm'eight ratios: reproductive organs 

Fr->F4 
Gonads(mean(9) ,{S.D.)/organ-to-b.;,:rt. ratio[%] ,(S.D.) 

Adults Left Rioht Total 

1M 1.7(.186)/.350(.037) 1.7(.182)/.347(.038} 3.4(.367)/.697(.074) 

l!? .050(.014)/.019(.005) .051(.013)/.020(.005) .102(.026)/.039(.009) 

2"\ 1.8(.148)/.380{.050) 1.8{.107)/.381(.053) 3.5(.249)/.761(.102) 

2F .052(.013)/.019(.005} .045(.010}/.017(.004) .098(.019)/.036( .007) 

31·1 1.7( .142)/.328(.030) 1. 7( .159 )/ .329 ( .030) 3.4(.295)/.657(.059) 

3F .039(.007)/.014(.003} .043{.013)/.016(.005) .082*(.016)/.03*(.006) 

4M 1.6(.315)/.342(.065) 1.6(.399)/.334(.091} 3.2(.412)/.676(.097) 

4F .048( .012)/.018( .005} .045(.009}/.016(.004) .092(.019)/.034( .007} 

f4a prcgen:t:. 

1M .360(.062)/.507(.079) .365( .058)/.514(.074) .726(.120}/1.022(.153) 

lF .012(.001)/.017(.002} .011(.001}.015\.001) .023( .002)/.032( .003) 

2H .346(.084)/.434(.079} .350(.086)/.438(.078) .696(.170}/.872(.158) 

2F .009{.002)/.010(.002} .008(,002)/.010("002} .017(.004)/.020(.002) 

3M .334(.060)/.471(.082} .335( .062}/.472(.084} .668(.121)/.943(.167) 

3F .011(.002)/.015(.003) .010( .002)/.014(.004) .022(.003}/.029(.007) 

41'-i .275(.134)/.424(.139} .274{ .133)/.421(.142) .549(.267)/.845(.280) 

4F .011(.007)/.016(.011} .008(.003}/.011(.005) .019( .010)/.028(,016) 

"significantly different fran the contr:ol (p<-0.05: t test) 

(table cor:tinued on next page) 

GO 
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Table 4: or9an "'-'ei9htsjorgan-to-~_1 weig_h~ ratios: reprcdective organs 
· · ( continued) 

F4-->Fs 
G:::mads(!l'lean(g), S.D./organ-to-b.wt. ratio{%}, S.D.) 

Adults Left ___ Ri9ht Total 

1M 1.55( .208)/.309( .047} 1.58(.175)/.316(.036) 3.13(.354)/.625(.079) 

lF .038(.013)/.013(.00~) .042( .017)/.015(.006) .079(.028)/.028( .009) 

2M 1.7(.210)/.339(.051} 1.65(.093)/.33(.038} 3.35(.285)/.669(.084) 

2P .040( .009)/.014( .004} .039(.003)/.014{.003) .079(.015)/.027(.006) 

3H 1.5(.137)/.293(.027) 1.52(.141)/.296(.026} 3.02(.274)/.589( .052) 

3F .039(.012)/.013{.004) .041( .018)/.013(.006) .080(.028)/.026(.00S) 

4M 1.48(.172)/.306(.021) 1.49( .159)/.309(.02) 2.95(.329)/.615(.04) 

4F .045(.007}/.0l6(.Q03} ~044(.008)/.015(.003) .089(.013)/.031( .005) 

DISCUSSION 

The reproductive effects of continuous f:cedir.g (diet) of dincse!J to rats at 
n, l, 3, 10 n>g/kg/day dosa(,;es have b?.en studied in a t·HO geneJ~<ttion/single litter-· 
ir,9 per genm:ation study ".:19re tre fj rst parental generation adults have b:len 
clE'r.Lrej from t.h>:! Fr->F3o c:fs:;n-ing of a previously initiated three--generation 
:-::opreyjuctive study, Le., the ''Fo" <md 'F1" 90rerations c.re actua.lly the !?3 and 
F4 generations (see rrath::x:ls sc.;~tion) • 

J:inoseb administration pr::duced treatment- and/or dose-related reductions in 
maternal or paternal vreights includil1l]: l) a lcY,'er w-eight gain in the F3 males in 
the pre-mating per:cd at ali d;:,~ lev-els as canpared to the controls v.chich is 
sta':isticaUy significantat the lo;.< and !:l_g_~ doses; the adult fer:<ales had a 
ntati.stically significant lo,,'e::: gain U'1an the controls at only the high 
dosS!, 2) low•er ···~"eight 9'-'l.ns in th.,: FJ r11ales during the post-matin:J period beinJ 
statistically significant agab at the lo .... and high dcses ar.d in the terr .. ">les 
being statistically significantly different fr:a,1 controls at all doses durir.g 
<;;~'stat'.on, 3) a similar effect to th:~t noted in the F'3 males b..1t ;;hich Fas not a 
statistically significa.nt lo .. ,>e:c weight gain as ccmpan:d to the cont?:ols \•las repor
t_ed in the Ft males durin:;~ tre pra-mati11g pericd at the lo..t and high d::>Se leVEJls, 
and 4) durin] gestation a lO"•'€r: \Jeight gain (statisticallysignificaat) was ootc>d 
in the fe;11ales at the high do:se ,,.;1ile in the males a similar \"'eight gain pattern 
~0 the p>:-a-ro.ating pedod \•]33 o':lserved in the rost-matiP.g period, Ul()t is, a l01;{·9:C 
·,;,:; icht qain at the lo·w a.1d hi:::Ji: d:ses tJun in tl.~ controls. Then: v.·:i::> also an 
app~rent tr-aebnent-:r:eTated red-;::-c;tion in to-cal ovary \•'€j.ghts (F3 f.:"B:;,E:s) for 
ats()J.uta and organ-to-tx::j:r . .,~i:Jhts ratiG'S at the mid·· a:1d high·-do::;>;;< l<::veLJ \.Jhi ::h 
""as stadsti.:ally significant at ::he mid dose. 
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It is difficult to interpret the effect of dinossb administration observed 
en the offsprir.g. The F4-->Fsa control value appears too low to allow a useful 
ca11parison to the treated groups which are all decreased to a similar degree 
also. In regard to fetal \,'eight changes, in contrast to a diminution in weight 
observed in fetuses exposed to dinoseb as previously noted in the review on a 
3-generation reproductive study, a statistically significant increase in pup 
vJeight at day 21 was observed in the F 4a pups at the lO'..r dose as ca11pared to con
trols. An increase was also seen in the pup ~rt'eight of the Fsa pro;Jeny at day 1 
(statistic,uly significant at low dose), at day 4 (statistically significant at high 
<bsc) and at day 21 (statistically signifi<'..ant at lot~ dose). This is not related 
to 1~,'8:;: litter sizes w!.1.ich might skew the \veight changes. In the F 4a progeny, 
there was a consistent decrease (not statistically significant) in the left, 
right and total gonadal weights and organ-to-tody weight ratios at all dose levels 
in the male pups but ~:ot the females. 

In light of: l)the low viability index for pups in t...'le F4->Fsa controls 
(>.hich does allow a useful ccropadson of the fetal control data to the treated 
groups) 1 2) the iPronsistency OOtwaen the 'Vw"eig."'l.t changes in the pt:esent StUdy 
{significant weight increases) and the previously reviewed study {significant 
decreases in three of the six littering grol1ps), and 3) b'll:: consistent decrease 
observed in gonadal \¥eights and o1:gan-to-body Height .ratios .. at all dose levels, 

, it ~s conc;.uded that a NOEL for .reproductive t~ in .the pups can not be 
establish~. In ac~ition, the study has failed to establish a s~temic NOEL for 
b~ weight changBs observed in the adults(roales or females) and the LEL for 
s~temic toxicity is 1 rrg/kg/day_(IDI'}. 

,, ? 
0..., 


